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PREFACE         -  ^ 

For  the  second  year  the  Research  and  Theory  Division  of  the 
Association  for  Educational  Communications  and  Technology  (AECT) 
is  publishing  these  Proceedings,    papers  published  in  this 
volume  were  presented  at  the  national  AECT  Convention  in  Denver, 
Colorado.    A  limited  quantity^of  this  volume  were  printed  in 

 -  hard,  copy  and  sold.    It  is  al  so "ava'i  1  abU  oT  ki'crof Tche'^hrough 

the  Educational  Resources  Information  Clearinghouse  (ERIC) 
system.  ' 

.REFEREEING  PROCESS:    AH  Research  and  Theory  Division  papers 

-     selected  for  presentation  .at  the  AECT  , 
Convention  and  included  in  this  Procefedi ngs,  were„  subjected  to 
a  rigorous  blind  reviewing  process.    Proposals  were  submitted 
to  Dr,  Louis  Berry  of  the  University  of  Pittsburgh  who  coordin- 
ated the  rev,iew  process.    All  references  to  author  were 
removed  from  proposals  before  they  were  submitted  to  referees 
for  review.    Approximately  thirty  five  percent  of  the  manuscripts 
subm,itted  for  consideration  were  selected  for  presentation  at 
the  Convention  and  for  publication  in  these  Proceedings. 
The  papers  contained  in  this  document  represent  some  of  the 
most  current  thinking  in  educational  communications  and 
technology. 
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Results  '  - 

^Factor  analysis  and  Schaffe  post-hoc  companions  were  perfortned  on  the 
achievement  scores  a/id  processing  time  data>  respectively^ for  a  »05  level  of 
significance*    Achievement  results  indicate  a  significant  pictorial  elaboration 
test  task  interaction  with  later  post-hoc  comparisons*  indicating  that  the  simple 
line  drav/ings  with  word'labels  were  superior  for  the  drav/ing  task*  Significant 
main  effects  for  longer  response  time  were  found  for  ^bjects  receiving 
instruction  by  simple  line  drawings  with  word  labels  art^  for  subjects  receiving 
Spanish  evaluation.   Plausible  theories  of  bilingual  information  processing  are 
discussed* 
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The  Cognitive  Effect  in  Bilingual  Learners  Given 
•    Different  Pictorial  Elaboration  and  Meiuory  Tasks 


Introc^etion  _  .    _     ^    ._. 

Although', there- is  ample  evidence  substantiating  that  visual  aids 
'designed  speciflcftlly  to  explain,  clarify,  and  reinforce  Important  concepts 

\ 

.do  facilitate  learning  (Carpenter  &  Greenhlll »\l956;  Lumsdaine  &  Sul2er,1951; 

\Vandei^eer»  1949),  there.  Is  uncertainty  as  tp  theVgenerallzatlon    of  these 
findings, given  current  curriculum  decisions  and  improved  research  design 
procedures  (Torkelson,  1977).  What  has  been  evidenced  suggests  that 
pictorial  illustrations  can  differentially  affect  learning' (Dwyer,  1978), 
yet  little  is  known  about  the  effect  of  visualization  on  a  bilingual 
population  (Paulston,  19''9).    Indeed,the  gsneralizabllity  of  the  visual 
research  on  molilingual  populations  does  not  provide  sufficient. evidence 
for  the  following  interrelated  questions:    U)'  What  type  of' pictorial 
materials  should  be  used  in  teaching  bilingual  learners?   U)   Are  different 
types  of  pictorial  elaboration  equally  effective?   (3)   What  type  of  materials 
should  be  used  for  evaluating  bilingual  learners? 

The  research  which  has  concentrated  on  the  bilingual  population  has 
been  limited  to  the  linguistic  or  verbal  aspects  of  memory  (Lopez»  1972). 
Thus, the  integration  of  these  issues. in^  a  research  investigation  may  pro- 
duce  Relevant  Infohnatlon  that  may  help  clarify  the  current  controversies  - 
of  single  or  duil  processing  and  memory  systems  in  bilingual  students.  This 
study »therefore»s<;eks  to  address  these  concerns* given  the  limited  research 
base  which  integrates  these  multtple  issues. 
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Purpose  of -the  Study 

The  purpose  of  the  investigation  was  to  assess  the  relative  effect 
on  Spanish  dominant  bilingual  students  of  different  types  of  pictorial 
elaboration  with  audio^sllde. English  instruction, given  different  evaluative 
measures  in  their  respective  proficient  languages.    Specifically*  the 
investigation  measured  the  achievement  scores  and  the  amount  of  retrieval 
time  of  bilingual  learners  given: 

1\   externally  presented  English  audio-slide  instruction  contairnng 
a  type  of  pictorial  elaboration  (pictures  only,  pictures  and  words, 
or  words  only);  and 
2.   self-paced  evaluation  measures  in  Spanish  or  English  requiring 
different  memory  retrieval  (drawing,  identification,  terminology, 
and  comprehension) . 

Review  .of  the  literature 

An  extensive  review  of  the  literature  (see  Acevedo,  1980)  found  that 
although,  the  use  of  visualized  materials  has  increased  greatly  over  the 
years  {Carpenter,  1953;  Dwyer,  1972;  Giropper,  1966) >  empirical  evidence 
providing  guidelines  for  the  incorporation  of  visual  materials  into  the 
instructional  environment  needs  further  investigation  (Torkelson,  1977) » 
The  primary  conclusion  from  this  investigative  a^ea  has  been  that  the  use 
of  visualized  materials  to  complement  oral/print  instruction  produces 
different^ levels  of  achievement  dependent  upon  various  instructional 
characteristics  and  environments  (Dwyer»  1978).   This  conclusion  appears 


dependent  upon  the  degree  of  realistic  detail,  method  presentation^ 
student-€haVact*eristics,  type  of  evaluation,  or  other  task  features* 

As  used  in  the  context  of  this  study,  pictorial  elaboration  (combinations 
of  simple  line  pictures  and  word  labels)  attempts  to  facilitate  learning 
of 'meaningful  audio  concepts  by  focusing  the  learner's  attention  on  visual 

,  cues  which  would  enhance  their  ability  to  extract  the  essential  components 
of  the  presented  information.    Broadbent  (1958,  1965)  and  Travers  (1964, 
1969)  have  suggested  that  too  many  irrelevant- cues  may  iictually  compete  for 
attention  and  subsequent  information  storage* 

Further  basis  for  the  study  was  derived  from  investigations  in  human 
infontiation  processing  and  memory  (Bower,  1972;  Glanzer  &  Clark>  1963,  1964; 
Paivio,  197l)»    Research  findings  currently  favor 'learners    having  a 
limited  and  sele^iive  information  processing  system  and  a  dual  (verbal  and 
Visual)  memory  system  (Levie  it  Levie,  1975)*   Thus>  structuring  devices* 
such  as  codes  for  verbal  and  visual  -instruction,have^been-foijnd„  to.  faclUtaJte- 
the  encoding  and  decoding  of  concepts  in  what  might  othervrise  be  a  complex 
task  (Lamberski,  J980).   However,  evidence  as  to  how  these  processes  take 
place  in  the  bilingual  person  has  not  been  thoroughly  investigated 
(McCormack,  1977).   The  emphasis  on  research  dealing  v/ith  memory  and  the 
bilingual  student  has  been  directed  towards  the  linguistic  ccmiponents 

.as  opposed  to  the  visualizing  aspects  (Kolers,  1963;  Lopez,. 1972,  1977; 
Rose,  Rose,  King,  &  Perez»  1975). 

The  authors  hypothesized  that  the  use  of  varying  degrees  of  pictorial 

•■  elaboration  in  relevant  verbal  and  visual  materials  would'produce 
differentiated  achievement  scores  fdr  Spanish  dominant  college  learners. 


Based  on  the  literature,  it  was  slso  hypothesized  that  the  learners  would 
perform  better  on  the  evaluative  measures  in  the  language  of  presentation 
(English) » 

Summary  of  the  Methods 

t 

There  were  fifty-fpur  Spanish  dominant  bilingual  subjects  who 
voluntarily  participated  in  the  investigation,    ATI  were  enrolled  in  an 
undergraduate  program  of  study  at  the  Inter-Amertcan  University  of  Puerto 
■Rico»^  The  students  who  participated  demonstrated  a  moderate  to  high 
degree  of  proficiency  in  the  use  of  the  Spanish  and  the  English  languages 
(Acevedo,  1980,  pp.  41-42). 

An  externally  paced  audio-slide  instructional  unit,  adapted  from 
Dwyer  and  Lamberski  (1977/1980),   vfas' developed  for  the  study.   The  concepts 
and  processes  conv^ed  in  the  twenty-one  slide  presentation, with  accompany- 
ing J8  minute  English  aud30-taped  narration  (see  Acevedo,  J980,  pp»  J08-1J6), 

^Werfi^on^he_human_he4Jit^A^imp^l€— 14  ne^dww;  ng-of-  -the-^heart-was-used^as  

the  illustrative  base  for  use  with  or  without  word  labels;   the  word  lables 
would  also  be  used  by  themselves  (see  Appendix  A)»   Thus,  three  versions 
of  the  presentation  were  prepared,  identical  in  content  except  that  one 
presentation  had  simple  line  pictures  only  for  the  illustrative  component, 
the  second  had  simple  line  pictures  and  word  labels  (see  Acevedo,  1980, 
pp.  86-J07),  and  the  third  had  word  labels  only.    Together,  the  three     .  ^ 
instructional  presentations  constituted  one  experimental  factor  ^  pictorial 
elaboration. 


Two  versions  (English  and  Spanish)  of  an  80-iteri  self-paced  evaluative 
measure  (see  Acevedo,  1980,  pp. ^117-127),  adapted  from  Dv/yer  and 
LambersH~(19777r9§0)T^T^al^o  d^^^  Together,  the~two~test  versions 

constituted  another  experimental  factor  -  language  of  evaluation.  Both 
evsrluative  measures  were  identical  in  content,  the  difference  being  the 
language  in  which  they  were  written.   Each  evaluative  measure  was  divided 
into  four  task  tests >  each  of  v/hich  measured  a  different  proportion  of 
verbal  -or  visual  recall  and  application.   The-drawing  test  required  the 
learner  to  draw  a. simple  line  drawing  of  the  heart*  labeling  the  drawing 
with  twenty  concept  words  which  were  provided.   The  identification  test 
required  the  learner  to  recognize  twenty  numbered  visual  attributes  of  b\ 
provided  simple  .ine  drawing  of  the  heart.   Each  numbered  visual  attribute 
had  a  corresponding  test  item  containing  five  multiple-choices.   The  term- 
inology test  required  the  learner  for  each  of  ti^fenty  i.tems  to  complete  a 
statement, with  a  missing  concept.   For  each  of  the  twenty  items,  the  learner 

asH:-o--s^4^et-a-concep^t-itford-"froT^  .list.  

The  comprehension  test  consisted  of  twenty  items  which  included.^a  question 
or  statement  »*elating  to  a  complex  process  of  the  heart.   For  each  item 
the  learner  was  required  to  select  frm  a  provided  four-choice  response  list 
a  concept  word  or  function  which  related  to  the  process,  Distracter 
concepts  (concepts  not  found  in  the  instructional  presentation)were  added 
to , some  multiple-choice  responses  in  the  task  tests.   The  four  taslc  tests 
constituted  the  third  experimental  factor  -  type  of  task  test. 

Experimental  procedures  for  thfe  investigation  included  three  sessions. 
For,  the  first  experimental  session,  subjects  reported  to  a  central  location 


where  they  were  administered  a  50-item  English  Profictency  Pretest. 
At  completion  of  the  English  Proficiency  Pretest,  subjects  were  matched 
by  language  proficiency  and  randomly  assigned  to  one  of  six  treatme'nt 
groups  (see  Figure  1).  ■ 

For  the  second  experimental  session,  subjects"repDrted  to  th'.-ee 
separate  treatment  rooms,  dependent  upon  their  random-matched  assignment. 
They  were  administered  a  36-item,  Physiology  Pretest  (see  Dwyer,  1972, 
pp.  133-138)  v^^^^h  measured  prior^'biological  knowledge  of  human  anatoiny 
and  bodily  functions.    Later,  they  received  one  of  thrd^  externally  paced 
instructional  preseatations.  ' 

After  forty-eight  hours^^ubjects  reported  for  the  third  experimental 
session  to  one  of  two  assigned  evaluation  rooms  (dependent '^pon  their 
random-matched  assimment)  »where  they  received '■the  self-paced  drawing 
test  in  Spanish  or«glish.   Upon  completing  and  handing  in  the  drawing 
test,  the  remaining^self-paced. evaluation  tests  (identification,  terminology, 
ana  xomprehension}  were  given  to  each  sub3ect.   Starting  time  and  compleHofT 
time  for  all  four  tests. were  recorded  by  the  subjects  on  a  provided  time 
card. 

> 

Research  Design 

^^^^^ 

.  The  design  chosen  to  test  treatment  conditions  was  an  adaptation  of 
the  posttest-only,  multiple,  treatment  design, as  described  by  Campbell  and 

King,  H.V**  &  Campbell,  g.N*   An  English  Reading  Test  for  Students- 
of  English  as  a  Foreigh  Language^   Portland,  Oregon;  English 
Language  Services,  1975*    ^  "  
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Pictures  & 
Words 


Words 


■-A 

B  C 

0 

A 

B  C 

0 

A 

BCD 

lANGUAGE  OF  £VAIUATION(i^ 

t         •  - 

i  i  i 

■  ' — 1 
1  1 

ENGLISH. 

1     *  1 

1 

*  S 

1  1 

I      1  1 

SPANISH 

• 

^ — » —  ■ 

1  i 

i 

m  i 

1  -  1 
* 

*  \ 

1  ! 

Note:  A^Orowtng 

B^tdenltficoHon 

C"TerminoIogy 

0=CompreHehsion 


Note:  Subiecis  were  ronked  from  high  to  low  by  proficiDticy  scores  from  on- 
EnglisK  obitily  test  whero  upon  iKd  subjects  were  rondomly  ossigned  to  one 
of  stx  treotmenr  condtHons  1,2,3,4,5,6  os  morehod  on  ihoir  prorieioney  scores. 


FIGURE  1  OVERALL  RESEARCH  DESIGN. 
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Hypotheses  and  Results 

The  hypotheses  for  the  learner  achievement  data  (number  of  correct 
item  responses  for  each  of  the  task  tests)  were  analyzed  using  a  2  x  3  x  ^4) 


mixed  factorial  analysis  of  variance  for  repeated  measures  with  subsequent 
post-hoc  mean  comparisons.   The  factorial  analysis  represented  In  Table 
1-and  illustrated  In  Figure  2  is" based  upon  the  means  and  standard 
deviations  for  the  treatment  groups  found  in  Appendix  B.^  Diagnostic  data 
and  Hoyt's  Estimate  of  Reliability  for  the  individual  tast  tests  has  been 
provided  in  Appendix  D.  ' 

The  hypotheses  and  results  are  as  follows. 

Hypothesis  1,   Spanish  dominant  bilingual  learners  who  receive  an  , 
English  audio-slide  presentation  containing  pictorial 
elaboration  of  simple  line  pictures  with  word  labels 
will  obtain  significantly  greater  achievement %eahs  on 
the  foun  criterion  itieasures  given  in  English  or  Spanish 
than  Spanish  dominant  bilingual  learners  who  receive  • 
the  identical  presentation  containing  pictorial 
 plf^hnrat4<)n-o^-^i<st-ures-on^^       Words  oniy^  ^ 


^  The  two-way  .interaction  between  task,  test  and  pictorial  elaboration  . 
was  less  than  a  .01  level  of  significance^   This  implies  that  while  pic* 
torial  elaboration  does  not  significantly^ affect  each  mean  difference  for 
respective^treatment  xonditions,  it  maiy  affect  one. or  more  of  the  task  test 
comp&ristons*  fost-hoc  mean  comparisons  further  substantiated  this  finding 
(see  Tabl^  2^)  for  the  drawing  test*   Mean  achievement  scores  for  the 
respective  treatment  groups  oh  the  four  tasks  ijidic^ted  that  the  cr^,terion 
measures  assessed  different  levels  of  content  recall  and  application  and 
may  reflect  varying  degrees  of  task  difficulty.  ,  * 
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TABLE  .1 

ANALYSIS  OF  VARIANCE  OF  CRITERION  MEASURE 
, OCORES  FOR  TREATMENT  GROUPS 

Source  of  j^:       -       Mean  _ 

Variation    .  Square  ^  ProbabxUty 


Lemguage  of 

Evaluation  (LE)  J  1  21,93  0,42  0,52 

Pic^torial  ^        -  ^ 

Elaboration  (EE) 

LE  X  £>E 

Residual 

( 

TasTc  Test  (TT) 
TT^  X  LE 
TT  X  PE 
TT  X  LE  X  PE 
.Residual 

>P  <.05 


2, 

,  50.23 

0.97 

0.39 

2 

59,84 

1,16 

0,32 

48  . 

51,74. 

3 

96,27 

16.32*  ' 

o;oi 

3 

11.19 

1,90 

0^13 

6  ■ 

15,46 

2,62* 

0.01 

6 

3,38 

0.57 

0.75 

144- 

•  5,90 
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,    FOR  TYPES  OF  PICTORIAL  ELABORATION 
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TABLE  2 


SCHBFFE'S  MEAN  SCORE  COMPARISONS  FOR  PICTORIAL 
,,EIiK^RATION  ON  CRITERION^MEASURES 


PE  Mean 
comparisons 


Drawing       Identification       Terminology  Comprehension 


t 


PE(3,^^vs  PE^^^gj  ^.  F=7.5'3* 


PE(i+4)vs  PE(3^6)  1  F-0.18 


^E(2+5) PE(3+6)  F=8.86^ 


F=2.51 
F=0.02 

F=3.14 


F-0 .05 
F«0.02 

F»0.54 


:  F=0.05 
F=0.85 

F^O.SS  — 


*?  <:.05 

Where:   clf  -  2.50j  critical  F  .05  value  -  3.18 
^(1+4)  " 


TR  1  (picture  only,  English  evaluatibn)  plus 
TR  4  (picture  only,  Spanish  evaluation) 


PE(3+6) 


TR  2  (picture  and  -words,  English  evaluation)  plus 

TR  5  (picture,  and  vn>rds,  Spanish  evaluation)  ~ 

TR  3  (words  only,  ^lylish  evaluation)  plus 

TR  4  (words  only/ Spanish  evaluaticn) 


er|c 


Hypothesis  2,    Spanish  dominant  hilingual  learners  who  receive  an 

.   English  audio-slide  presentation  containing  different 
levels- of  pictorial  elaboration  with  an  English 
evaluative  test  will  obtain  significantly  greater 
achievement  means  on  the  four  criterion  measures  than  ■ 
■Spanish  dominant  bilingual  learner^  who  receive. the 
identical  presentation  but  given  a  Spanish  evaluative 
t  >  tes  t  •  ^ 

Main  effects  due  to'langyage  of  evaluation  or  subsequent  factor  inter- 

action  were  found  not  to  be  significant.   This  implied  that  the  language'^ 

\ 

of  evaluation  did  not  significantly  affect  performance  on  any  of  the  individual 

task  tests.    Thus>  Hypothesis  2  was  not  supported- 

Hypothesis  3.    Spanish  dominant -bilingual  learners  who  receive  an 

English  audio^lide  presentation  contc>1ning  different 
,   levels  of  piclorial  elaboration  wilT  obtaifi  significantly 
greater  means  on  the  test  measures  that  require  more 
visuaT  retrieval  than  those  test  measures  that  require 
■  .  ■    verbal  retrieval,  ,  -  ^" 

The  addition  jof  pictorial  elaboration  to  the  English  audio  narration 

during  instruction  didliot  ^ir'oduce  the  significantly  greater  mean  achieve- 

ment  scores  for  the  more  viSual  than  verbal  retrieval  tasks  for  each 

pictorial  elaboration  condition.    Rather*  as  the  main  and  post-hoc  analyses 

1 

indicate*  significance  is  dependent  upon  type  of  pictorial  elaboration, 
(picture  and  word  labels)  and  type  of  task  (drawing  test).    It  should  be  noted^ 
hov/eve»rin  the  identification  task  test*  a  trend  existed  that  also  suggested 
*that  pictures  and  word  labels  were  more  effective  than  word  labels  alone 
or  pictures  alone  in  this  more  visual  retrieval  task, 

■The  hypothesis  for  the^ learner  time  data  (amount  of  total  time 
spent  interacting  with  all  four  task  tests)  was  analysed  using  a  2  jc.3 
factorial  analysis  of  variance  with  subsequent  post-hoc  mean  comparisons. 


TABLE  3 


JiMftLYSIS-OF-VARlAKCE""OIJ"TIME  CRITERION  MEASURE 
FOR. TREATMENT  GROUPS 


Source  of 
"  Variation 

d£ 

Mean 
Square 

F 

Probability 

Iianguage  of 
Evaluation  (LE) 

1 

2063.20 

11.85* 

0.001 

Pictorial 
Elaboration  (PE) 

2 

,848.21 

4.87* 

O.012 

LE  X  PE  .^^ 

3 

21  51 

0.12 

0.88 

Residual 

48 

174.10 

<  .05 
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FIGURE  3     PLOT  OF  MEAN  TIME  VERSUS  TYPE  OF  LANGUAGE  OF 


EVALUATION  FOR  TYPE  OF  PiaORIAL  ELABORATION 
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TABUS  A 

SCHEFFE'S,  MEAN  TIME  COMPARISONS  FOR  . 
PICTORIAL  ELABORATION 

PB-„ean  sASifS^TW 

Comparisons 


(1+4)  vs 

0.36  . 

(3+6) 

1.19 

PE(2+5)Vs 

^  (3+6) 

3.14 

£• 

Where;    df  -  2.50;  critical  F  value'=  3.18 

It 

^^(1+4)  "       1  (picture  only,  English  evaluation)  plus 
TR  4  (picture  only,  Spanish  evaluation) 

PE(2+5)  "  TR  2  (pictures  and  vrords,  English  evaluation) 
plus  TR  5  (pictures  and  words,  Spanish  ' 
evaluation) 

^^(3+6)  "  TR  3  (pictures  only,  English  evaluation)  plus 
TR  6  (pictures  only,  Spanish  evaluation)  - 
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The  factorial  analysis  represented  in  Table  3  and  illustrated  in  Figure  3 
is  based  upon  the  means  and  standard  deviations  for  the  treatment  groups 
fo^und  in  Appendix  C.      ^  .     .  - 


— rdtypothesf -  Spanish  domfmrrt"ti1iiigoa1^TeaTnHrsni^h^   

--.^^       .  English  audio-slide  presentation  with  different  levels 
"     -  _  of  pictorial  elaboration  with  an  English  evaluative 

test  will  requir'^  a  sigaificantly  smaller  mean  time  to 
retrieve  the  inforinatiqn  tKan  Spanish  dominant  tilingual 
learners  who  receive  an  iderVtical  presentation  but  with 
a  Spanish  evaluative  test* 

Both  the  language  of  evaluation  and  pictorial  elaboration  had  a  sign- 
ficant  effect  on  the  total  time  required  to  complete  the  tests* 

The  main  effect  of  language  of  evaluation  indicates  that  those  students 
^ho  were  given  the  evaluation  in  English  performed  significantly  faster  than 
those  given  the  evaluation  in  Spanish*   Post-hoc  comparisons  (Table  4)  on  the 
main  pictorial  elaboration  effect^  while  not  significant^  suggested  that 
those  students  given  the  v/ord  labels  only  presentation  performed  faster 
than  ^hose  given  the  pictures  only  presentation  or  ttfe  pictures  with  word 
label  Ipresertatiofi*   While  post-hoc  comparisons  failed  to  reach  the  specified 
■level  pf  significance*  this  could  be  partially  explained  in  that  the  power 


of  the 
test  0 


post-hoc  comparisons  does  not  equal  or  exceed  the  power  of  the  overall 
meains* 


Interpretation  of  the  Findings 

■  i  ' 

Discussjion  o1:  Hypothesis  1  ^ 

Th|  finding  that  externally  paced  audio-slide  English  presentations 

with  simple  line  drawings  and  word  labels  were  more  effective  for  the 

I  \ 
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drawing  task  measure  forljillngual  learners  (together  with  the  same  trend 
in  the  identification  task  measure)  appears  to  be  supportive  of  the  con- 

MM  *■ 

t^ntion  that  two  referents  during  the  acquisition  of  the  desired  concept 
raciinate  the  later  retrieval  of  information  in  tasks  requiring  more 
visual  information  (Gropper*  1966) »    Other  retrieval  tasks  requiring  more 
verbal  solution  did  not  produce  significant  mean  differences  for  different 
pictorial  elaboration  conditions^  as  has  been  generally  found  for  monolingual 
subjects  (Dwyer>  1972). 

This  finding  also  partially  supports  the  cue  summation, theories 
(Black,  1962;  Rappaport,  1957;  Rosonke>  1974;  Travers*  1969)  which 
suggested  that  the  addition  of  cues  to  instructional  materials  will  pro- 
vide increased  achievement.   However*  this  finding  didlnot  necessarily" 
support  the  contention  that  learning  does  conform  to  a  linear  relationship 
which  is  dependent  upon  the  number  or  complexity  of  the  cues  employed 
(Fitts>  1956;  Vit2>  1966).   Rather,  the  data  suggested  that  the  value  of  ' 
cues  for  instruction, was  highly  dependent  upon  the  retrieval  task  (0\^yer> 
1972).  ,  ^  ' 

The  finding  that  word  labels  only  and  pictures  only  were  less  effective 
than  pictures,  and  word  labels  was  consistent  with  cognitive  theories  which 
maintain  that  if  a  learner  does  not  previously  have  a  set  of  codes  (natural 
language  mediators)  to  identify  with>  learning  will  not  be  enhanced  (Paivio> 
1971).   By  providing  word  labels  in  addition  to  the  simple  line  dravnnf<s> 
the  materials  provided  mediation  enhancing  the  encoding  or  decoding  strate- 
gies.   Paivio  (197l)  contends  that  these  two  syst^s  of  processing  infor- 
ination»  images  and  verbal »  would  significantly  enhance  learning;   the  data 

31 


appears  to  support  this  contention  for  bilingual  learners* 

Since  codes  were  provided  in  the  picture  and  word  label  conditions, 
learners  may  have  been  better  able  to  encode  the  more  information-rich  " 
audio  narration!   Thus,  it  is  possible  that  the  visual  presentation  was 
a  reinforcing  element  to  the  visualizing,  Iqcating,  and  associating  of  ^ 
eleiiients,  initiating  the  construction  of  inental ^images  and  verbal  associations* 

The  dual  encoding  of  information,however,does  not  seeiii  to  produce 
any  significant  differences  as  the  retrieval. task  becomes  more  sequential 
or  verbal*  "  In  these  criterion  measures  having  two  referents  appears 
redundant  to  the  task  retrieval  requirement.  ' 

^Discussion  of  Hypothesis  2 

The  finding  that  retrieval  recall  or  application  was  not  significantly 
affected  with  the  alteration  of  languages  from  instruction  to  testing  was 
inconsistent  with  the  stimulus  generalization  .theories  which  suggested  a 
significant  effect  for  identica^l  learning  and  testing  materials  (Hartman,  1961; 
Severin,  1967) »    If  the  results  had  been  consistent  with  these  theories,  the 
bilingual  student  would  have  obtained  better  scores  for  an  evaluation  that 
was  carried  out  in  the  same  language  of  instruction  ( Fryetes,  1977), 
Pictures  with  word  labels  in  English  seemed  to  hav£  facilitated  the  ac* 
quisition"  of  English  narrative  information, but  once  the  concept  was  acquired, 
theretrieval  advantage  of  a  specific  language  in  testing  became  irrelevant^ 

-It  should^be  noted  that  a  Spanish  presentation  Tnay  alter  this  interpretation* 


Discussion  of  Hypothesis  3  .  .  ^, 

Results  and  interpretation  again  reflect  the  interaction  of  pictorial 
elaborati'on  with  type  of  task  test  and  subsequent  post-hoc  ccsnparisons. 
As  previously  noted,   achieveinent  on  the  more  visual  tasks  Cdrawing  test 
and  the  trend  noted  for  the  identification  test)  was  enhanced-.by  the  dual 
representation  during  presentation^  Also, the  opposite  is  possible-that 
pictures  with  word  labels  during ^presentation  could  have  been  distracters 
that  affected  achievement  on  the  more  verbal  tasks  during  recall  and 
application*   This  would  tend  to  support  the  contention  that  higher  order 
cognitive  memory  is  more  dependent  upon  the  availability  of  a  verbal  code 
and  not  necessarily  a  visual  one  (Del  Castillo  &  Gumenik,  1972). 

Given  this  contenticn^it  is  possible  that  word  labels  only  or  pictures 
only  might  have  made  easier  the  coding  of  the  verbal  narrative  information 
during  presentation  serving  as  natural  language  mediators  in  later  verbal 
retrieval  tasks  which  require  morje  abstract  and  sequential  information  for 
solution  rather  than  the  more  concrete  and  spatial. 

Discussion  of  Hypothesis  4  .  ^ 

The  finding  that  language  of  evaluation  does  significantly  affect  the 
time  required  to  complete  the  testing  instrument  is  supportive  of  the  theory 
of  two  independent  linguistic  systems  and  the  dual  system  hypothesis  for 
bilingual  learners  (KpXers,  1963;  Paivio,  1971).   The  delay  in  completing 
the  Spanish  test^v/as  probably  due  to  tode*switching.   Thus,  the  concept  of 
a  sfngle  storage  area  from  which  each  language  draws  its  responses  was  not 
supported  since  there  was  na  immediate  transfer  (Kolers,  J963;  Tulving  & 
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Colotia,  i970).   The  information  appears  to. have  been  acquired  in  the 
.language .of  presentation  and  more  readily  retrievable- when  the  same  language 
was  available  at  task  testing.   Where  the  Span5sh  test  required  another 
processing  step  to  derive  the  correct  solution,  MacNamara  (1967]  has 
indicated  thSl  this  transfer  may  reflect  a  stage  of  relebrning  a  second 
language^  However,  since  the  students  had  been  exposed  to  English  as 
a  second  language  for  at  least  twelve  years,-  this  seans  less  likely. 

The  results  should  emphasize  that  this  code-svntching  process 
did  not  affect  learner  achievement;    the  cognitive  requirement  merely  took 
longer  to  process  and  derive  the  correct  solution*   An  alternative  ,to 
investigate  is  that  if  students  were  provided  practive  or  feedback  during 
instruction,  the  results  may  be  different*  *  . 

The  finding  that  bilingual  students  who  received  the  [>resentation  with 
word  labels  only  performed  faster' on  the  evaluative  test  than  the 'other 
groups  may  indicate  that  they  had  less  coded  information  to  access,  particu- 
larly  since  their  achievement  scores  were  less* 

Conclusions  *  .  ^  . 

If  designers  of  externally  paced  visualized  instruction  and  self- 
paced  evaluation  are  to  be  responsive  to  the  results  of  the  empirical 
evidence,  it  woultl  be  important  to  give  specific  attention  to  the  structure 

i 

-  ■  ■  ■—  J, 

Of  different  typ^s  of  presentations  In  providing  instructional'  content  to 
bilingual  learners*   The  selection  of  a  specific  method  of  pictorial 
elaboration  appears  dependent  upon  the  learning  and  retrieval  task  involved* 


Specificajlly>as  tho  self-paced  retrieval  task  in  testing  requires  more  visual 
than  verbal  recall  or  application^  simple  line  pictures  with  word  labels^ 
during  Epg^lish  instruction  appear  to  enhance  the  Spanish  dominant  learner's 
achievement  more  than  the  pictures  alone  or  word  labels  alone*  Language 
of  evaluation  does  not  ap|)ear  to  be  a  relevant  variable  in  relation  to 
overall  achievement*  but  does  influence  the  amount  of  time  necessaryH^r-^ 
completion  of  criterion  measures*  .Specifically*  self-paced  English  evaluation 
,  appears  most  efficient  for  Spanish  dominant  bilingual  learners  when  instruc- 
ted by  externally  paced  English  presentations* 

Thus*  this  study  indicat^es  that  when  interaction  is-  allovjed  with 
different  types  of  pictorial  elaboration  during  presentation  of  concepts* 
bilinguals  will  achieve  different  performance  levels  for  different  cognitive 
memoiry  tasks* 
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APPENDIX  B 


MEANS'  AND  STANDARD  DEVIATIONS  OF  CRITERION 
MEASURE  SCORES  FOR  TREATMENT  GROUPS 


Treatment 
GrouDS  (TR) 

ri 

Indices 

- 

A 

Task  'Tests 
B       ,     C  i 

D 

1 

6  , 

X 

6.00 

9.33 

4.67 

5.67 

SD 

6.42 

4  •41 

3*01 

2.88 

4 

10 

3? 

6.70 

7»80 

7.10 

5.70 

r 

*■ 

SD 

5.12 

5*16 

3.84 

3.40 

PE (Pictures) 

16 

.6.44 

8*38 

6.19 

5.69 

SD 

5-.  44 

4*80 

3*66 

3.11- 

2 

12 

X  , 

10.25 

o  *t>o 

6.42 

SD 

4.43 

3.82 

3.53  ■ 

3.45 

5 

8 

X 

8.61, 

9.38 

6.63 

5.25 

SD 

5.24 

5.66  ' 

•  4.17 

^  2.76 

PE (Pictures 

20 

•  X  ^ 

9.60 

10.22 

6t60 

5.95 

+  Words) 

SD 

4.71 

■4.55 

3.69- 

^.17 

3  \, 

7 

X 

4.00  ■ 

7.43 

4.14 

5.14 

SD 

4.16 

2w99 

2.48 

2.79 

6 

11  ^ 

% 

7.73 

■  8.73 

"  6.82- 

7.82 

* 

SD 

4.36  ■ 

4.82 

.  4.07 

•4.07 

;PE  (words) 

18 

X 

6.28 

8.22 

5.78 

6.78 

\  

*,  SD 
> 

4.56 

•  4.15  ' 

-.3,.  70 

3.78 

Notet    where  -  TRl 

TR2 
TR3 
TR4 
TR5 
'  TR6 

f  ^ 

B 
C 
D 


Picture  +  Words,  English  Evaluation 
Words  only^  English  Evaluation 
Picture  only,  Spanish  Evaluation 
Picture  +  Words, ■ Spanish  Evaluation 
Words  only,  Spanish  Evaluation 

^  ^      \  ' 

Drawing  Task  Test 
Idehtification  Task  Test 
Terminology  Task 'Test 
Comprehension  Task  Test 


PE  ^  Levels  of  Pictorial  Elaboration 


A^^NDIX  •  C 


MEANS  AND  STAIIDARD  DEVIATION  OF  TIME 
FOR  -TREATMENT  GROUPS  - 


Language 
Evaluation 
(LE)     ,    . , 

Indices.  ^ 

Pictorial  Elaboration 

*                  -  -  - 

(PE) 

Total  . 
(LE)' 

Picture 

Picture  +  WorBs 

Wojrds  ' 

English 

_ .  - 

X 

39.17 

'  43,42 

30.43 

38.76 

SD 

13.03 

11.93 

3.55 

11.61 

11 

(6) 

(12) 

(7) 

(25)  : 

Spanish 

t 

49.40 

58.13 

43.73 

49.66 

"SD 

14.51 

22.02 

7»60 

15.62 

11 

(10) 

(8)  .  . 

(ii) 

(29)  ; 

^  Grand 

(PE)  Total 

Total 

•  5r 

45.56 

49.30 

38.56 

44.61 

-  SD 

, 14.46 

17.77  ■ 

9.11 

4.83  . 

'  (16) 

(18) 

(54) 
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APPENDIX  D 


RELIABILITY  FIGURES-  FOR  THE 
.    INDIVIDUAL  TASK  TESTS 

"  Indices 

Task  Tests 

Drawing  Identification  Terminology  Comprehension 

Mean 

Standard"' 
Deviation 

7.56             9.00                  6.20  6.15 
5.05             4*51~                3.63              *  3.34' 

High 
Score* 

Low 
Score* 

17          ^      18                      18        .  16 
0                  2                       1       .  2 

Hoyt's 

Standard ^ 
Error' 

0.86           .Q.80                  0.69  0.58 
1.81             i.87           ■  .     1.90   -  '  1.95 

1  ^ 

*Total  number  of  possible  scores  in  each  task  test  is  20 
points.    ^        .          '              '        ^  ' 

Notet    Total  nuinber  of  individuals  taking  tests  was  54 

subjects. 


■  ■  # 


it. 


fiEFERENCES 


Acevedo,  C.  -  Effects  of  pictorial  elaboration  on  Spanish  dominant  bilingual 
students" for  rtemory' tas kg  in  respective  languages  of  proficiency. 
Unpublish.ed  doctoral  dissertation, ^Boston  University*  1980. 

• 

Black,  H.B,    Improving  the  prograngnvng  of  complex  pfctorial  materials:' 
Discrimination  learning  as  affected  by  prior  exposure  to  a 
relevance  of  components  of  the  figural  discrimination  (NDEA 
-     Title  Vil  Report  Project  No.  688}.    Washington,  DX,:  ,U,S.  Office 
of  Education ^  1962.  .  .      ^    *  ^ 

Bower,  G.H.   Perceptual  groups  as  coding  units  ij^lmmediate  memory, 
Psychonomic^Science,  1972,  27(4>, -217-2T9". 

Broadbent,  D.E.   Perception  and  communication.    New  York;  Pe)*gamon  ^ 
Press,  19S8. 

Broadbent,  D.E.    Information  processing  In  th6  nervous  system.  Science,' 
mS>  4S7-462. 

Campbell,  D.T.,  &  Stanley,  O.C.^  -Experimental  and  Quasl-experimental 
^  •  designs  fbr  researcbiL   Chicago^    Rand  McNally,  2966. 

Carpenter,  C.R.   A  theoretical  orientalMon  for  instructional  research. 
AV  Comiiunl cation  Review,  19S3,  2_,  38-S2. 

Carpenter,  C.R.,  &  Greenhlll,  L.P.    Instructional  film  research 

reports  (Vol.  II  TechnicalReport,  SDC-269-7-61) .  Port  Washington, 
N.T..:  Special  Devices  Center,  Office  of  Naval  Research ,  19S6. 

*     ,  ■  t 

Del  Castillo,  D.M.,  &  Gumenik,  W.'E.   Sequential  memoryfor  familiar 
•  and  unfamiliar  forms.   Journal  of  Experimental  Psychology,  1972, 
9(1),  90-96.    ;      ,  ■  ' 

Dwyer,  F.M.,  Jr.   A  guide  for  improving  visuallzetl  Instruction. 
■  State  College,  PA^   Learning  Services,  1972.  ^ 

Owyer,  F.M.,  Jr.   Strategies  for  improvin*!!!' visual  learning.'  State 
College,  PA:  Learning  Services,  1978. 

Owyer,  F.M.,  Jr.,  &  Lamberski ,  R.O,   The  hunjan  heart  (instructional 
booklets  and  test  materials).  -  Supplement  to  R.J.  Lamberski,  - 
The  effect  of  a  verbal^  and  visual  color  code  on  self-pac6d 
instruction  an^  testing  for  retention  on  different  tasks. 
Unpublished  doctoral  dissertation.  The  Pennsylvania  ^tate 
University,  1980.    (Originally  published,  1977.) 


Fitts»  P;K.»  RappapoH»  ?l.»  Weinstein»  M.»  Anderson*  N.»  &  Leonard* 
Stimulus  correlates  of  visual  pattern  recognition:   A  probabil-ity 
approach.   Journal  of  Experimental  Psychology!,  1956»  5»  1  11. 

Freytes-Dieppa»  C.    Paired-associate  learning  v/ith  Spanish  and  English 
'  ,  .mediation  in  a  bilingual  population  (Doctoral  dissertation* 
Boston  University ^,  1977).   Dissertation  Abstracts  International  > 
1977 »  3B»  2040A.   (University  Microfilms  No.  77-21 »  641) 

Glanzer»  K.»  &  CI  ark »  W,H.   The  verbal  loop-hypothesis:.  Binary 

numbers.   Journal  of  Verbal  Learning  and  Verbal  Behavior »  1963 » 
■2»  301-309..      -  -  , 

Glanzer»  M.»  &  Clark»  W.H.   The  verbal  loop  hypothesis:  Conventional 
figures.   American  Journal  of  Psycholo^y»  1964»  77»  621-626.. 

Gropper»  G.L.   Learning  from  visuals  -  Some  behavioral  considerations. 
AV  Communication  Review^  ,*966.»  _M»  37-69. 

^  ■  I 

Hartman»  F.R.   Recognition  learning  under  multiple  channel  presentation 
and  testing  conditions.   AV  Communication  Review»'l961»  9»  24-43. 

Kolers/  P. A.    Interlingual  word  associations.   Journal  of  Verbal 
Learning'and  Verbal  Behavior »  1963 »  2,»  291-300.  / 

Lamberski,  R.J.   The  effect  of  a  verbal  and  visual  color  code  on 
self-paced  instruction  and  testing  for  retention  on  different 
tasks.   Unpublished  doctoral  dissertation*  The  Pennsylvania  §tate 
.  University*  1980.    '  ■    ,  ~ 

teyie,  W.H.»  &  Levie»  D.   Pictorial  manory  processes.   AV  Communication 
Review*  4975»  23(1) »  81-97.  ^  " 

Lopez»  M.^  Bilingual  manory  research:^  Implications  for  bilingual" 
education.    In  G.L.  Martinez  (Ed".)»  Chi^ano  Psychology. 
New'York:   Acadanic  Press*  1972.  / 

L6ppz»  M.   Linguistic  interference  and  the/academic  .achievement  of 
'  Mexican-American.   Paper  presented      the  meeting  of  tf\e  Rocky 
Mountain  Psychological  Association»,.5alt  Lake  City»  May»  1975. 

Lumsdaine»  A.A.»  &  Sulzer»  R.L.'  The  influence  of  simple  animation  - 

techniques  on  the  value  of  aTraining  film   (U.S.  Air  Force" 

Human  Factors  Research  Lab.  Repont  No.  24).   Washington*  D.C.» 
•   1951.  -  ■  ; 

MacN^ara»  J.   The  bilingual  *s  linguistic  performance  -  A  psychological 
overview.   Journal  of  Social  Issues >  1967 »  23»  5B-77. 


141 


McCormack,  P.D.   Bilingyal  linguistic  memory:   The  indepenjience- 
interdependence  issue  revisited.    In  P. A-  Hornby  (Ed^), 
,  Bilingualism:    Psychological ,  social ,  and  education4j_jmpl^''^i^^ 
.New  York:   Academic  Press,  197/:       [  y~7 

l^ers,  OX.   Fundamentals  of  experimental  design.   Boston:  (A^^yn  & 
Bac^n,  1966.  \  A 

Paivio,  A,   Imagery' and  verbal  pcocesses.   New  York:   Holt ,^Wn6'.. art, 
&  Winston,  1971. 

Paulston,  C.B.   Biling'ual/bicuUural  education.   In  L.S.  Shulman  (Ed.), 
Review  of  Research  in  Education  (Vol.  t.J.    Itasca,  Illinois: 
'  F.E.  Peacock  Publishers,  Inc.,  1979,  186-228. 

Rappaport,  M.   The  role  of  redundaijcy.in  discrimination  of  visual  forms. 
Journal  of  Experimental. "Psychology.' 1957.  53.  3-10. 

Rose,  R.H.,  Rose,  P.R.,  King,  N.,  &  Perez,  A.   8ilingual  memory  for 
related  and  unrelated  sentences.   Journal  of  Experimental 
■  Psychology:   Human  Learning  and  Memory,  1975,  1,  599-606.. 

Rosonke,  R.J;   A  study  of  the  effectiveness  of  three  visual  attention 
.  directing  devices  on  the  recall  of  relevant  information  from  line 
drawings   (Doctoral  dissertation.  University  of  lov/a,  1974), 
'    Dissertation  Abstracts  International.  1975,  26(07),  4316A. 
(University  Microfilms  No.  75-01250)  - 

Severin,  W.J,   Cue  summation  In  multiple  channel- communication 
(Doctoral  dissertation.  University  of  Wisconsin,  1967). 
^Dissertation  Abstracts  International.  1967,  28(07),  2640A. 
(University  Hicrofilnis  No.  67-10649) 

Torkelson,  G.M;  AVCR  -  One  quarter  century:    Evolution  of  theory 
research.  -AV  Communication  Review.  1977,  25(4),  317-358. 

Travers,  R.M.W.   The  transmission  of  inform'        to  human  receivers. 
,    , AV  Communication  Review.  1964,  12^,  37?.  S. 

Travers,  R.M,W.   A  study  of  the  advantages  and  disadvantages ^of  using  , 
simplified  visual  presentations  in  instructional  materials  {.Final 
'  Report,  Grant  No.  0E6-1-7-070144-5235).   Washington:  U.S. 
Department  of  Health,  Education,  and  Welfare,  Office  of  Education, 
1969  . 

Tulving,  E.,  &  Colotla,  V.A.   Free  recall  of  bilingual  lists.  Cognitive 
Psychology.  1970,  1,  86-98. 


VandferMeer»  A.W.   Relative  effectiveness  of  instruction  by  film-  - 
exclusively^  films  plus  study  guides  and-  standard  lecture  methods 
(Technical  Report»-SDC-269-7-13j  Special  Devices  Center), 
Port  Washington,  New-York:   Office  of  Naval  Research,  1949. 

Vit2»  P.C.   Preference  for  different  ainounts  of  visual  catiplexlty. 
Behavioral  Science,  1966,  11,  105-114. 


TITLE:    The  Relationship  of  Communication 

Apprehension  Level  and  Media  Competency 


AUTHOR:    Cheryl  A;  Anderson 


44 


THE  RELATIONSHIP  OF.  COMMUNICATION  APPREHENSION  LEVEL 

AND  MEDIA  COMPETENCY 
A  Paper 

,  -By  . 

Dr.  Cheryl  A.  Anderson 
Universitv  of  Texat*  at  Austin 


ERIC 


45 


36 


THE  RELATIONSHIP  OF  COMMUNICATION  APPREHENSION  LEVEL'. 

AND  MEDIA  COMPETENCY 


Dr»  Cheryl  Anderson 
University  of  Texas  at  Austin 

Introduction 

The  identification  of  variables  which  determine  users  and 
nonusers  of  media  in  thg  classroom  is  important  to  media  educators 
because  decisions  must  be  made  as  to  the  best  methods  for  persuad- 
ing nonusers  to  make  media  an  integral  part  of  their  instruction* 
There  have  been  jiumerous  stud^^s  which  have  attempted  to  isolate 
utilization  variables,  however /  the  findings  are  frequently  contra-^ 
dictory*     The  variables  studied  have  included:  grade  level/  subject 
taught/  ipedia  training/  media  competency/  barriers  to  utilisation/ 
attitudes  toward  media/  seX/  teaching  experience/  mechanical  ability 
and  personality  traits* 

Recently/  Dunathan  and  Powers  (1979)  linked  the  personality 
trait  of  communication  apprehension  (CA)  to  past  and  projected  fu- 
ture  use  of  media  among  preservice  teachers*     Communication  appre- 
hension is  generally  defined  as  a  fear  of  oral  communication*  This 
trait  can  have  a  negative  impact  upon  a  person's  life*  Research 
indicates  that  a  person  with  high  CA  is  viewed  less  positively  by, 
teacherS/  employers/  and  peers  (McCroskey/  1977)*    A  person  with 
high  CA  will  seek  to  avoid  any  type  of  communication  activity* 
Dungthan  and  Powers  conclude  that  this  avoidance  can  be  expanded  ,to 
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include  techriologically  based  communication  well* 

In  their  study #  Dunathan  and  Powers  asked  beginning  education 
majors  enrolled  in  a  required  introduction  to  education  course  to 
indicate  on  a  10--point  scale  (see  appendix)  their  past  and  project- 
ed future  use  of  ten  instructional  media:  motion  pictures,  televi*^ 
siba,  over.head,  audio,  slides,  filmstrips,  models,  games  and  charts* 
Stiidfnts  were  also  given  McCroskey's  Personal  Report  on  Coimnunica-- 
tion  Apprehension  (PRCA,  JL970,see  appendix).    The  researchers  con- 
cluded that  high  and  moderate  CA  individuals  tend  to  group  together^ 
in  their  past  and  projected  future  media  use*    These  two  groups, 
which  made  up  85%  of  the  sample,  reported  significantly  less  media 
use  than  the  low  CA  group*    This  finding  was  repeated  in  another 
Powers  and  Dunathan  study  (1979)  that  was  conducted  with  ending 
education  majors*    Thus,  communication  apprehension    appears  to  be 
a  possible  factor  in  media  utilisation* 

As  of  yet  no  specific  media  competencies  have  been  empirically 
related  to  media  use*    However,  most  experts  would  agree  that  gen- 
eral  competency  in  media  requires  knowledge  in  selection,  utilization 
production,  equipment  operation,  and  evaluation  of  media  (Fulton, 
1960;  Meierhenry ,1966;  Pascoe,  1957 ;7Jhite ,  1953)*     In  addition, 
teachers,  administrators,  and  media  educators  feel  that  Icnowledge 

of  productixjn  sidLlls  and  trairiiTi^'  iTT^tlwx^^a^ects  ot  media  are  

important  in  teacher  education  (Brookens,  1970;  Busse*  1976;  Ford, 
1974;  Haselwood,  1972;  Kennard,  1973;  King,  1967;  Meierhenry,  1967; 
Mars  and  Bergeson,  1970;  Romano  and  Speiker,  1974;  and  Salley,  1965) 

Streeter  (1969)  is  the  only  study  which  has  successfully  re- 
la^:;d  media  competency  to  media  utilisation*     Using  Meierhenry's 
competencies  (1966),  Strebter  questioned  teachers  and  found  a  pos* 


itive  correlation  of  »41  between  media  competency  and  frequency  of 
use*     Twelve  of  the  competencies  were  identified  as  potential , in-  . 
fluencing  factors  in  media  utilisation*     Only  f ive^  of  i:hese  were  po** 
ssessed    by  the  teachers  and  yet  two-thirds  of  them  had  received 
n^edia  training-     This  may  indicate  that  traininQ  in.  media  is  not 
neccessa'rily  related  to  media  competency- 

Purpose  of  the  Study 

From  ^he  literat\ire,  it  is  possible  to  suggest  that  media  com-^ 
petency  can  be  correlated  with  media  utilization*     It  is  also  pos- 
sible  to  suggest  that  CA  is  an  indication  of  media  utilization* 
What  then  is  the  relationship  between  CA  level  and  media  utilisation 
The  ^purpose  Of  this  study  was  to  investigate  the  relationship  be-* 
tween  CA  "level  and  the  attainment  of  media  competencies  which  are 
fundamental  to  the  production  of  basic  media,  and  the  relationship 
between  the  attainment  of  competency  and  the  future  use  of  media 
among  preservice  teachers-     The  first  null  hypothesis  was  that  there 
would  be  no  significant  differences  in  the  achievement  of  media  com^ 
petencies  among  the  three  levels  o^  CA  subjects*     The  second  null 
hypothesis  was  th^t  thdre  would  be  no  significant  correlation  be- 
tween the  attainment  of  media  competency  and  the  projected  future 

4 

use  of-  ten  conimon  classroom  media* 

Methods  and- Procedures 

A  quasi-experimental  design  was  used  because  the  subjects 
Wece  an  intact  group  who  were  enrolled  in  the  Winter  1979  semester 
of  a  basic  media  course  at  the  University  , of  Missouri-^Columbia , 
The  experiment  was  conducted  over  an  eight  weok  oeriod  and  involved 
only  production  skills*    At  the  beginning  of  the  course  iiinty-two 
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subjects  were  tested  for  CA  level  using  the  PRCA  and  asked  to  in^ 
dicate  their  plans  for  the  use  of  media  on  Dunathan's  and  Powers' 
Media  Utilization  ^cale»  '  . 

The  PRCA  is  a  self-report  instrument  which  delineates  individu- 
als who  are  high,  moderate,  and  low  CA,  High  CA  indicates  an  indivi^ 
dual  who  is^' fearful  of  communicative  encounters*    According  to 
McCr6skey's{r977)  standard  procedures,  a  score  which  falls^  one  Stan- 
dard  deviation  above  the  mean  indicates  a  high  CA  Person*    A  moder^ 
ate  CA  individual  is  one  who  exhibits  some  disomfort  in  communicative 
encounters*     A  PRCA  ^core  which  falls  +  one  standard  deviation  from^ 
the  mean  indicates  a  moderate  CA*     Low  CA  is  represented  by  a  per-^ 
son  wno  is  quite  comfortable  in  communicative  encouters*     A  score 
which  falls  more  than  one  standard  deviation  below  the  mean  indica- 
tes a  low  CA  individual*     The  data  collected  are  reported  in  Table  1» 

TABLE  1 

mc^  ui;suLTs 


Level  or 

CA 

Numbur 

or 

StudciUri 

Hanije  of  Scores 

Low  CA 

i:i 

33       -  56.21 

Moderate 

CA 

U4 

5&.-22  -  83.78 

High  CA 

t 

15 

83.79  -  113  ; 

N  =  92  - 

Moan  70 

.yLinitia  I'd 

deviation  =  13.78 

In  testing  the  first  null  hvpothesis  eight  tasks    were  designed 
to  develop  production  skills  in  picture  mounting,  lettering,  illus- 
tration,  and  design*  .  These  were  evaluated  by  three  qualified  judges 
using  the  researcher's  Media  Production  Skill  Scale  (MPSS,  see  ap- 
pendix) which  rates  each  task  according  to  specific  criteria  on  a 
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S^point  scale>     The  dat^  was  analyzed  using -a  KrUsal**Wallis  one 
way  analysis  of  variance*     In  tsstincj  the  second  null  hypothesis 
the  composite  scores  from  the  MPSS  and  the  averages^  from  the  Media 
Utilization  Scale  were  correlated  using  the  Spearman  rank  coeffi- 
cient.    The  level  of  significance  was  set  at  .05., 

Findings  . 

In  testing' the  first  hypothesis  the  ,05  level  of  sianificance 
had  an  ll  value  of  5.99  with  two  degrees  of  freedom.    The  null  hy- 
pothesis vas  rejected  in  three  of  the  tasks.     CA  level  was, signifi- 
cantly related  to  the  competencies  of  sguared  reduction,  projected 
enlargement/  and  hand  lettering.  The  H  value  for  squared  reduction 
(18.74)  was  significant  at  the  .005  level.     The  H  value  for  project- 
ed enlargement  (10.76)  was  significant  at  the  .01  level.     The  H 
value  for  hand. lettering(6.86)  was  significant  at  the  .05  level. 
Commercial  lettering  (H--4.82)  approached  the  .05  level  of  signi- 
f icance ' indicatihg  a  possible  relationship  between  CA  and  this 
Particular  media  competency.     CA  level  was  not  significantly  related 
to  the  competencies  of  dry  mounting,  rubber  cement  mounting,  mechan^ 
^ical  lettering,  and  design.     i^i^jall_jga^t  ^two  taskTS^'^CmecharTicaT^ 
terijig...  and-dry^mounting  )   the  low  CA  group  produced  ^he  lowest  ^ 
mean  rank.     The  data  are  reported  in  Table  2. 

The  second  null  hypothesis  was  accepted.    The  reults  of  the  1 
Spearman  rank  coefficient  are  roponted  in  Table  3.     A  correlation 
coefficient  of  -.0725  was  obtained-     The  t  value  of  ,61  was  not  ^ 
significant  at  the  ,00  level  (t^2,00)  with  71  degrees  of  freedom. 
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TABLE 

1 

RELATIONSHIP  OF' CA  LEVEL 

TO  MEDIA 

COMPETENCY 

s 

\ 

ft 

s 

[tank  Means 

\ 
\ 

-^Assijgnment 

Low 

Moderate 

■  "  High 

K  value 

Squared  Reduction 

3S  :  00 

4.  ,20 

50,82 

18.74*** 

Projected  Enlargement 

27,92 

45.86 

42,96 

10. SC'* . 

\ 

Dry  Mounting 

43.00 

46,68 

38,  ir 

-0.60 

\ 

> 

\  '  Rubber  Cement- Mount ing 

34.79 

48.32 

36.  7S 

•  -1.22 

\Comniercial  Lettering 

35,86  ^ 

42,06  ' 

45:75 

"    -4.82  ■ 

Mo^hanical  Lettering 

:i9 . 96 

44,  15 

33.46  .  - 

-1 .06  ■ 

Hand  Lettering 

35.45 

41,29 

41.33 

G.86*  .           ,  ; 

Design  and  Composition 

35.  55_____— 

—42-62 " 

38,46  ■ 

0.Q26  i 

m 

\^  *significant 
•^.♦signif  icanr 
significant 

al 
ax 
at 

the  , 05  level 
the  ,01  level 
the-  .005'  level 

* 

m  * 

51  \ 

\ 
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TABLE  3 

RELATIONSHIP  OP  PRO  J  KCTKD  MliOi^tfTlLlZATlON 
TO  MKiJlA  COMPlitliNCY 


r    =  -^0725    .      ■  .  N  =  73 

s       ■      ,     ■  '  \ 

t    =    ,61,   "  :  ■  df  =  71 

Not  significant  at  the  .05  level 
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Discussion  '  ' 

In  analyzing  the  d^ta  two  patterns  emerged^  (1)  the  low  CA 
groups  received  the  lowest  scores  on  a  majority  of  the  *tasks;  and 
(2)  the  type  of  task  which  produced  significant  results  required 
good  eye-hand  coordination.    I'he  hioh  and  moderate  CA  groups  ex^ 
celled    in  the  tasks  of  s<Juared  reduction,  projected  enlargement, 
and  hand  lettering, however ,  when  the  task  required  the  use  of  me- 
chanical  or  commercial  devices,  there  was  no  significant  differ- 
ences  among  the  groups,  \. 

A  possible  explanation  for  these  findings  may  be  found  in  the 
literature  on  CA.    McCroskey  (1977)  has  found  low  CA  individuals 
to  be  less  anxious  and  more  easy  going.    This  m^iy  have,  affected  * 
their  approach  iti  attempting  tjiese  visual  tasks.    The  approach  may 
have  been  one  of  "winging  it",  resulting  in  lower  scores.  The 
high  CA  individual  is  more  anxious*  more  task  oriented  and  there*- 
fore^  may  have  taken  the  visual  tasks  more  seriously,  resulting  in 
higher  scores.  "  " 

The  lov/  scoring  on  the  part  of  the  low  CA  gj-oup  is  not  typical 
of  their  academic  p^formanco*     Research  has  documented- that  the 
low  CA  individual/maintains  a  higher  grade  point  average  than  the 
i/.gh  CA  individual  (McCroskey  and  Anderson,  1976).    Anpther  possible 
explanation  is  that,  because  the  high  CA  person  is  less  capable  and 
less  comfortable  in  dealing  with  oral  communication,  the  high  CA  . 
individual  may  actually  excel!  in  visual  skills.  ^The  reverse  being 
the  case  for  the  low  CA  individual.  This  study's  findings  indicate 
that  the  low  CA  group  may  have  some  visual  handicap  which  can  be 
overcome  when  mechanical  devicds  are  used.    These  findings  also  in-^ 
dicate  that  the  high  and  moderate  CA  individuals  have  some  natural 


visual  ability**  \ 

The  findings  of  no  significant  correlation  between  media  com^ 
petency  and  media  utilization  in  testing  the  second  hypothesis 
is  corfsistent  with  the  findings  of  the  first  hypothesis*     If  com- 
petency in  production  skill  was  related  to  media  utilization,  it 
would  have  been  logical  to  expect  the  low  CA  group  to  obtain 
higher  scores  and  greater  media  competency.,  however,  the  reverse 
proved  to  be  true^ 

^-Quesi^fons  still  rei^a-in:'   if  the  high    and  moderate  CA  grjoups 
\  ,       "        -  —  *" 
have  the  cojnpetency  to  produce  media,  why  do  they  choose  not  to 

* 

use  it  and  why  is  the  reverse  true  for  the  low  CA  group?    The  an-- 

sv-r  may  -lie  In  the  Way  media  is  perceived*     If  media  is  viewed 

as  being  &n  extension  of  verbal  communication  rather  than  visual 

communication,  it  is  logical  tha.t  the  low  CA  individual  would  use 

media  andx  the  high  CA  individual  would  not      The  findings  of  this 

study  may  have  some  implications  for  thr  media  educator.     If  pA  is 
'  .  ■ 

^elated  Id  media  utilizatipn  -and  mer?ij  competency  is  not,  then  the 
treatment  of.  communication  appr    .^nsion  becomes  an  important  tool 
in  erxcour^ging  teachers  t-'   ase  meJia*     Media  production  training  is 
alVo  important,  but  if  it  cannot  guarantee  media  utilization  then, 
it  IS  time^to  look  for  other- methods  which  will- 

S'upimary 

Again,  the  purpose  of  this  study  was  to  investigate  the 
^relationship  of  communication  apprehension  level  and  media  com- 
petency, and  the  relationship  between  attainment  of  media  com- 
petency and  future  media  utiliisation -     The  first  null  hypothesis 
that  there  would  not  be  a  significant:  dirjCcrcncc  in  the  achieve-* 
ment  of  media  competencies  Cundamtintal  Lo  the  production  of  media 
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among  the  chree  levels  of  communication  apprehension  was  rejected 
in  three  of  the  eight  competencies.  These  were  squared  reduction^ 
projected  enlargement^  and  hand  lettering.  The  second  null  hypothe 
sis  that  the  attainment  of  these  media  competencies  would  not  cor- 
relate with  projected  future  use  of  ten  common  classroom  media  was 
accepted. 
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DlUffcCTlOilS :    "(liis  iiistruinciu   is  co:iii>oscU  of  2S  st»itcji»ents  concerninij 
your  communication  with  oilier  poojile.    Please  iiuiivntc  the  dcjjrcc  to 
■wluc)i  e;icli  sLtUcmeiiL  applies  to  you  by  rn?rrkinij  wlu^tlier  you:  ^ 
1)  Stron(;iy  Aj;ree,  2)  Agree,  :>)  Are  Uruiecide<t,  1)  l>is;igrcc,  or 
5)  Strongly  Dis;igrct5  ivith  e:icli  st;ireinent.    nicrc        no  right  or  wrong 
answers;    Work  quickly,  just  recorJ  your  first  iuipression. 


1*    IVkile  participating  U\  a  conversation  wit)i  a  new  acquaintanee  J 
feel  very  nervous, 
.  2»    I  have  no  fear  of  facing  an  audience,  ■  ^ 

3,  I  tiilk  less  because  Pm  shy, 

4,  1  look  forward  to  expressing  my  opinions  nt  meetings. 
5»    1  am  afraid  to  express  myself  in  a  group, 

6,  I  look  forward  to  an  oppurtuiuty  to  ypcak  in  public, 

7,  i  finxl  the , prospect  of  jSpeaVing  laiUlly  pleasant-. 

8,  Kiien  coaiiuunicating,  my  po;anre  feels  strained  and  unnatursil, 

9,  I  am  tense  and  nervous  while  pnrt  ieipating  in  iironj^  di!>cussion5, 

10.  Although  1  tnlk  flucnily  wiili  friends,      am  n;  :i  loss  !"or  words 
□n  \iie  pi  nt  form, 

11.  I  have  no  fear  nljonl  e.\i>i>  rising  nysclf  in  a  i^ionj^. 

12.  My  hands  tremble  i^en  I  h;nuitc  objects  on  the  plalfonii. 
15.    I  always  avoid  speirkiug  in  jniblic  if  possible, 

M,     I  feel  that  1  am  more  f  lut-nr  when  talking  to  j>copIe  than  most 
otiier  people  nre^ 

15,  1  am  fearful  and  ten^e  all  the  while  1  :itir  speiikin^:  before  ;i  y^roup 
of  )>eople, 

16,  My  thoughts  become*  confuted  rrniJ  Jii^ubled  when  I  spe.^K  before  an 
'  auilieace. 

17,  1  like  to  get  involved  in  i[vm\>  discussions, 

18,  Altluni^h  I  arri  nevvyus^jU'U  iHMorc  !;ftring  up,  1  soun  forget  my 
fears  and  enjoy  the  experience, 

ly.    Conversing  witii  people  who  hold  po^ition^  of  authoiity  causes  me 

to  he  feai'ful  and  lenbe, 
20i     I  dislike  to  use  my  body  and  voice  expressively. 

21,  I  feel  relaxed  inid  comi'ortnble  while  speaking, 

22,  I  feel  self-conscious  when  \  im  called  upeii  to  answer  a  question 
or  give  an  opinion  in  class,. 

23,  1  face  the  prospect  of  making  a  speeeh  \vith  ct>niplcte  eonfidence, 

24,  l*m  afraid  to  speal^  un  in  conver^;;uions. 

25,  1  waild  enjoy  presenting  a  speech  on  ii  local  lelovir^ion  show. 

To  compute  the  IMICA  score,  foU'.»w  these  three  steps: 

1,  Add  the      ore.;  lor  items  I,  \),  lu,  t,%.  If-, 
19,  20,  22,  and  M, 

2,  Add  the  ,;covc-^  for  iio-i-,  ,\  4,       V,  II.  lA,  l/,  IS,  ,M , 
and  JS, 

5»     Complete  ttie  faI)o^>njj|  loir^nla: 

PKCA  -   6'\  -  (tot-il  ivoi..  -Aip  \)  *   iuu,jl  trom  -Uep  2) 


1^ 

MI:I)!A  Ul  ILi:M'lt')iS  SCAIJ: 

'J 

"■^ 

,    .,0N  Tlii;  FOLLOWINC  lVJ\i^  IM.J.-\.S!.  lUACM.N  IH!.  CUKKLSI'OflDINt;  NtlMBilU  nvmn- 
■SLANTING  YOUk'uiiACnON  ;iO  i:ACil 

To  what  extent  do  /<ni  plan 
votir  own  toncliinp'' 

instructional  media  in 

26,    Motion  Pictures 

Not  _ut  all  0 

1    2    3    *l    5    I.  7 

y  .  [iXtrenioly  often 

27 .  Television 

Nut  at  all  0 

1    2    3    4    5    0  7 

8 

9    ILxtremely  often  ■  ■ 

1' 

25*    Overhead  ri-ojoction  Ti\*ii:»parL"ii<;  ics 

Not  at  all    0    1     :    S    A    S    o  7 

■  8 

y    l-xtrcnicly  often  \ 

2y.    .\iulio  Taju*  kecfH"diii(;s, 
Not  at  ;ill  U 

iucords,  or  kaiiio 

I  .1   5  ■;       u  7 

S 

y    l,,\tronsely  often  ^ 

* 

30^    Six  So  l*roj;ranis 

Not  at  ;ill  0 

> 

•  1     >    3    4    5    (>  7 

8 

y    lixtrcmoly  often 

31 1    Vi  Inistrips 

J^ot  at  ail  0 

1     7.  _  6    4    r>    {>  7 

8 

y    lAtrcmoly  often 

-  - 

32,    Models  or  li[>^"^: imcn> 

Wot  at  ;ill  0 

1  ^  .     ,i     !         6  7 

y    Lxt  ronic  ly  often 

t 

■ 

33*  Oniues 

Not  at  all  U 

1       3  4   r>  0  7 

8 

y    I'xtrcmcly  often 

34  .    Ciiurts,  CJrapdii ,  iV.^tcrs  ,      1  H-t  lu  lU. 

Wo*^  at  all     U    1     J     3    1         0  V 

y    Lxt  rcincly  often 

35 1  CIi**lKbo^u\l 

Not  at  all  U 

1          3    4    S    0  7 

y    lixtrcmcly  often 

ERIC 
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MEDIA  PRODUCTION  SKILL  SCAll:  (MI>SS) 


^  Ratings:    1)  Vcvy  i>oor,  2)  \kot,  3)  fair,  4)  };oOtl,  5)  very  good. 


Dry  Mount 

TasK:   Jo-jnount- a  visuql-on  a  11  x  14  inch  piece  of  illustration 
board  using,  dry  mount  tissue, 


Criteria: 

Placement  of  visual  on  board 
Trintming  of  visual 

Dry  mount  tissuje  visible  from  edges  of  visual 
Bubbles  aiid  creases 
Permanency  of  mount 
Uirt  on  board  and  visual 
Overall  appearance 


5 
5 


4 
4 
4 
4 
4 
4 
4 


Rubber  Cement  Mount 


Task:    To  mount  a  visual  on  a  11  x  14  inch  niece  of  illustration 
board  us^ifig  the  permanent  rubber  cul.-mi  technique.  ' 


Criteria:       -         .  ^ 
Placement  of  visual  oii  board 
Rubber  cement  blemi^ihes 

Rubber  cemeftt  left  on  margins  and  surface  of 
Visual 

Dirt  or  foreign  ina^tor  under  visual  oi"  on 

mount  board 
Trijiuiiirig  of  visual 
Tiglitners  of  adhesion 
Overall  appearance 


2  5 
2  5 

2  5 


Commercial  Lettering 

Task:    To  Jcttcr  a  sui  uf  ^mvci^  v;ords  -^o  ihiit  the  letters  are 
properly  spaced  u.siii^i  dry  iranst'cr  letters. 


Criteria: 
Letter  alignment 
Neatness  of  letters 
Line  spacing 
Kord  spacing 
Overall  appearance- 
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Mechanical  Lcttcriutit 
Task 


To  letter  a  set  of  yjveii.  wt '^Js  so  that  the  tctti?rs  are 
properly  spacevi  tisinj;  a  letter  guide  aiul  \>oi\  or  hrush. 


Criteria: 
Letter  aliyunoiit 
Neatness  of  letters 

icii\g-beUiacji— Lut  1 0  r;v- 
Smoottiness  of  iuk 
Line  spacing  ^ 
Overall  appearance 


Hand  Lettering 
Task 


3 
3 

-3- 


4 

A 

-4- 
3  4 
3  4 
3  4 


To  letter  a  ^jivcn  phra^ie  so  that  tnc  letters  are  properly 
spaced  iK'sinji  the  speeilball  pen  rcchnii[ue. 


Criteria : 


Illustration  -  Squared  iteduct \on 

Task;  le  reduce  a  given  illustration  using  the  SLi^u|irc_d  reduction 
^  "  "   niethbd-    A  f'uushed  pcn'  and  ink  drawing  is  reiiuired; 


Criteria: 

Accuracy  of  reduction 
Smoothness  of  line 
I'inished  appe:trance 


4 
4 

4 


lUus^tration     Projected  l_^iil_a rgetiient 

Task;    To  enlarge  2\  j;ivtn  i  1  Iu:>tvat i on  ii.'^uig  the  opacjue  projector. 
A  finished  pen  and  ink  di\iwinf>  is  rcipiircd. 


Criteria: 

Accuracy  oi"  eniargenieiiL 
Smoothness  of  1  ine 
finished  appearance 


:> 
5 

-S- 

5 
'5 

5 


'  Letter  al iynmcnt 

I  2 

5 

4" 

5 

Neatness  of  letters 

^     1  2'' 

4 

5 

Letter  s\mciuii" 

I  ^ 

—If.  . 

Word  spacing 

1  2 

5 

A 

5  " 

Line  spacing 

1  2 

3 

4  . 

5 

StiiooLtmess  of  ink 

■    1  2 

4 

5 

Overa  1 1'  appearance 

1  2 

3 

4 

.5 

5 
5 
5 


ERIC 


Display 


TasX: 


To  create  a  Uullctiii  bo-irJ  display  no  smaller  than  20  x  32 
inches  which  is  directed  toward  a  learniirg  objective  aiul  a 
pai ticular  audience* 


Criteria: 


9 


Content 

Does  the  content  suit  tho  audience 
Does  t be  content  stiit  the  objective 
Is  material  logical  ;u»''  understandable 
free  of  irrelevant  iimteri^rl 

Design  -  . 

Durability  of  materials 
Originality  of  design 
Neatness  of  design  , 

Simple  without  jeopardizing  eomponents  ■  : 
Is  the  desii;n  balanced 

Is  the  message  or  central  Llieme  cmphasiied - 
is  there  sufficient  contrast 
is  the  desi'jjn  harmonious 
Is  the  dusign  unified 

Is  there  too  mucli  or  too  little  negative  space 
"Do  the  verbal  messages;  tiuppurt  the  visual 
statement 

is  the  lettering  size  and  ^tylo  appropriate 
Is  the  lettering  legible  (spacini'  ^1 
contrast) 

Are  the  iUiistratioi^s  executed  welT 
Are  the  mounting  t^echniqttcs  smooth  and 

straight  ; 
Overall  appearance 


1 


3 

A 

C 

2: 

3 

2 

3 

2 

T 

■I 

0  ^ 

A 
*\ 

c 

2 

3^ 

.  1 

s 

2 

3 

4 

s 

■I 

0 

A 
'} 

c 

b 

A 
<\ 

c 
b 

2 

3 

4 

5 

2 

3 

4  , 

S 

2 

3 

4 

S 

2 

3 

4 

S 

2 

3 

4- 

S 

I 

3 

4  ' 

S 

2 

3 

4 

S 

2 

3 

4 

S 

2 

3 

4  . 

S 

3- 

4 

S 

5 

4 

s 
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,  Implications  of  a  Gestalt  Approach 
ta  Research  in, Visual. Conmunications 


Ann  Becker 
University  of  Wisconsln-MadisQp 


Presented  at  the  Annual  Convention  of  the  Association  for  Educational 
Communication  and  Technology,  Denver^  April  1980, 


Tlic  success  of  behaviorism  in  the  social  sciences  has  depended 
in  large  part>  on  a  rssearcher*s  belief  in  his  or  her  ability  to  isolate    ,  ^ 
^   thought  processes  and  to  measure*  with'a  fair  amount  of  certainty*  the 
products  of  thought*    But  if  you  believe*  as  does  Suzanne  Langer  (1967) 
that  thinking  is  an  act  which  proceeds  in  Cits  and  starts  and  is 
variously  informed  by  such  mental  functions  as^  mcmoryv  imagination  and 

will*  than  the  stimulus  response  paradigm  looses  some  of  its  explanatory 

'  I 

power*    If  you  tak^  an  additional  step  and  believe  that  imaging  plays 

,  .  '.  .J 

a  major*  role  in  tlie  act  of  thinking*  you  are  confronted  with  another 
mental  function  that  often  defies  isolation  and  measurement*  Cotisider 
what  psychologist  Edward  Titchner    (in  Arnheim*  196S^)  said  in  1909  about 
imaging  and  thinking*  ^  ^ 

"My  mind*  in  its  ordinary  operations,  is  a  fairly  Complete  picture 
gallery*  not  of  finished  paintings*  but  of  impressionist  notes,    ^henevsr    -  ■ 
I  read  or  hear  that  somebody  has  done  something  inodestly*  or  grav^ily*  < 
or  proudly  or  humbly  or  courteously*  I  see  a  visual  hint  of  the'' modesty 
ot  gravity  or  pride  or  humulity;  or  courtesy-    The  stately  heroine  gives 
me  a  flash  of  a  tall  figure*  the  only  clear  part  of  which  is  a  bowed 
back,"  '       .  ^  I 

In  Titchner's  vieiv*  image    formation  in  ihe  .act  of  thinking  is  " 


impressionistic.    He  would  agree*  I  believe* /with  Langer  that  the  f\inc- 
tions  of  thought  do  not  yield ^to  isolation  ahd  measurement*  Vet* 
Titchner*s  linages  have  meaning  which  cetn  still  be  communicated  today*  ^ 
Hie  combined  words  'stately  heroine'  *tall  figure'  *steely  grey  skirt' 
allow  us  to  form  our  own  images  and  meaning  is  then  communicated  ^Ln  a 
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Situated  scasc.    Tha  image  created^  die  picture  in  your  mifid)  has  in 
*  ■■ 

^its  entirety  stimulated  the  formatipn  of  a  concept- 
One  l^rning  theory  that  deals  with  .the  act  of  thinking  and  tho 
construction  of  cortcepts  in  a  situated  manner  is  Gestalt  theory. 

Another  uprd  for  Gescalt  is  form.    Notice  Chat  'fitchner's  image  was. 

■  •      '     .  *  ,  ^' 

-Inrgcly  understood  6.ccauso  of  iLs  form,  because  of  what  was  included 

wifhin  Che  frame  of  his  mental  picture  and  what  was  excluded.  Some 

psychologists  wlio  have  long  been  confronted  with  the  problem  of  account^ 

ing  for  haphazard  imaging  functions  of  the  mind  have  applied  gestalt 

theory.    It  has  at  v-atibus  times  been  a  favored  paradigm  in  perception 

research.    Ic  does  not  force  a  researcher  jto  isolate  and  measure 'mental^ 

functions;  such  as  imaginpihut  allows  him  or  her  to  consider  chem 

in  a  situated  sense,  as  pare  of  a. whole*  *    '    ^  ^ 

In  asking  perceptual  questions  >  gestaltists  have  exivLored  the 

ability  of  the  mind  to  organize  ifaphazard  information  both  visual  and 

non-visual/  The  mind >  they  tell  us> organizes  visual  information  because 

o^f  relationships  between  objects.  .Such  relationships  have  been  divided 

into  categoic^es  of  similarity,  continuity  >  proximity  and  closure.  The~ 

■  •  • 

key  words  for  ge^§taltistss  are  forift  and  meaning*    The  mind,  they  believe, 
ext'racts  meaning  by  interi)reting  the  form  cues  which  are  present  in  a 
visual  djlsplay  (Wilson,  et.  al.,  1969).    I  would  Hke  to  refer  to_those 
form  cues  as  tliG  spiiallesC  units  of  mt;ahMig  in  a  visual  display. 
Gestaltists  believe,  "theii^  that  we  rea'd  these  form  cues.    The  ability 
of  a  viewer  to  read  or  decipher  figure  ground  relationship  is  primary 
in  d LSt inguishiiij^  essential  and'  Incidontal  Infornt^ition.    The  ability  of 
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a  viewer  to  compare  and  conCmst  shapes  em|>loy£f  the  gestalt:  principles 
of  similarity  and  proximity.    The  ability  of  a  viewer  to  fiM  and 
correct  shapes  employes  the  gestalt  principles  o£  continuity  and 
closure.    Additional  perceptual  skills  are  needed*  gestaltists  po-int 
out>  to  interpret  form  and  color  constancy^'  si^e  scaling^  Cxgure 
ambiguity ^and  line  alternation  (Uloomer>  1979)-    Placement  of^ the 
figure  allows  the  viewer  to  exercise  viewpoint  and  orientation  skills,. 
It  is  important  to  not^  that  the  smallest    units  of  Taeahing>  the  form 
cues,  are  contained  in  the  visual  display  itself.    The  mind  in  inter-*^ 
action  with  those  units  extracts  meaning,  so  that  the  intuitive  moment 
of  conceptualiZf-^tioa  is  less  one  of  discovery  ^-and  more  one  of  inter- 
action between  mental  skills  and  form  cues.    Current  visual  communica-* 
tion  research  employing  gestalt  principles  either  theoreticallv  or 
methodologically  have  helped  Subtract  some  of  the  "aha"  from  the  In- 
tuitive  moment  of  conceptualization* 

Since  the  founding  of  the  gestalt  school  of  psychology  by  Wertheimer 
in  the  early  20*s,  stress  has  been  placed  on  insightful  learning  (Uilso 
et.  al, »  1969)-     Insight^  in  facc>  was  emphasized  in  the  interpretation 
of  the  work  Kohler  and  Yerkes  with  primates-    l^'ocus  was  placed  on  the 
discovery  aspects  of  the  chimpsnzet^'s  and  gorilla's  behavior-  Yec> 
Yerkes  iiimself  discusses  the    steps  which  preceed  Insight-    He  describes 
first ,  a  survey  of  the  situation  or  display;  second  ,  hesitation  and 
cuncentraved  attention;  third>    trial  and  error;  fourth^  recurrent  con- 
centrated *"  "-^^"^     ^1^;  and  fifths  finally  performance  and  repetition 
(in  Wilsf      tc,     L->  1969),    Note  that  hiy  concern  was  with  the  outward 
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buhayior  of  the  gorillo,    f^^om  that  behavior  or  motion,  to. be  exact, 
he^hud  to  extcapolii-e  tlie  process  of  insightful  learningw   in  that 
early  sta^je  of  Cestalt  research,  he  did  not  ask  <|uestions  about  the 
fir*>t  and  second  steps,  namely  survey  *and  attention  that  liave  been  sub- 
sequently asked.    One  might  have  asked  "as  the  gorilla  surveyed  the 
displlay,  what  form  cues  gav3  him  the  information  he  needed  to  proceed 


r 


and  which  Cues  riveted  his  attention  and  facilitated  his  extraction 

i  j  /  \  " 

of  mCjaning  from  the  situation*" 

/ 

Current  visual  commni^'ications  researchers  do  ask  such  questions 
(usually  , not  of  gorillas)^  they  ask  quei;;tion£v  ahoiit  how  viewers  extract 
meaning  from  the  forai  and  content  of  visual  displays.    Those  researchers 
who  ^ddress  themselves  to  questions  of  form  and  meaning,  i^fhether  it  is 
an  li^V<^i*tigation  of  obviJ^□us  gestalt  principles  suc.»  as  figure/ground, 
closure,  proximity  or  an  exjiXoration  of  structpre,  codes,  aesthetics 
or  ^ijrimmar  of  visual  displays  are  employing  gestalt  theory,    The  central 
question  is  *ont;  of  seeding  the  extraction  of^meaning  from  a  visual 
display,  \ 

k  popular  way  of  defining  the  patterns  which  emerge  from  application 
of  form  cues  in  a  visual\display  i^  to  call  these  patterns  codes 
(BarLhes,  1977)*    Codes  carry  soiiib  of  iUq  infrastructure  of  a  picture, 
but  bc;fore  J  tJiscuss  cobles)  I  would  like  to  talk  about  those  form  cues 
Chat  gain  our  attention*    K^searchers  dea,lingwiLh  visual  displa"s 


are  often  stymied  by  tl 


It  of  information  within  a  frame,  Methods 


for  rcc^^rdiiig  tUousands  of  bit^'^  of  information  created  by  form  cues 
appear  almost  impos^iible,    Yet,\  tiio  paopje  wijo  cteate  the  visual 
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display^f  the  artisL»  the  photographer »  the  camera  person*  apply 
those  form  cues  daily*    They  understand  the  patterns  or  codes  of  those 
cue3,  whether  theii"  understanding  is  intuitive  or  realized.    To  get  in- 
side  each  medium,  to  study  the  patterns  oC  usage  would  help  unpack 
some  of  the  vital  information  about  form  cues  and  their  relation  to 
meaning.    The  ta^k  may  still  appear  impossible>  but  patterns  would  be 
studied  within  the  context  of  a  question  or  hypothesis,     (I  will  later 
describe  some  studies  which  do  this,)    Units  of  form  or  structure  which 
communicate  meaning  in  a  visual  display  have  been  identified  in  art» 
photography  and  CiJiii  a;?  'j^ell  as  othe.  vLsuaJ  media*    Some  of  these  cuds 
are  fram^»  line^  color  and  shape*    Rudolf  Arnheint  in  Art  and  Visual 
Perception  (1969)  lists  ten  within  a  frame  and  Jolm  Kennedy  (l974)  lists 
SGven  methods  of  line  representation!  to  depict  surface  within  a  frame. 
In  photography,  borrowed*  IS  well  as  unique  cues  are  important*    Some 'of 
them  are  frame*  focal  point,  proximity,  angle  of  approach  and  depth 
perception.    Eleanor  Gibson  (l969)  in  her  seminal  work  in  perception 
stressed  the  itiiportance  of  these  form  cues  to  the  interpretation  of 
photographs-    Additio:ial  form  cues  are  found  in  the  creation  of  motion 
visuals-    Cues  operate  i\\  film  and  TV  on  three  moving  planes*  the  plane 
of  the  image>  the  i^lane  of  th^  geography  of  the  space  photographed  and 
the  plane  oC  depth  perception  (Monaco*  1^977).    Problems  of  describing 
patterns  of  overlapping*  convergence*  relative  si::e  and  density  gradient 
become  more  complex*    Problemsi  ol  describing  pat  erns  unique  to  motion* 
cues  such  as  panning*  tilting*  zooming  and  dollying;and  switches  such 
as  cut^>  fades,  dissolves  and  superlnipo^iitlon^  are  not  as  contple:^* 
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We  not  only  know  £orm  cues  are  present  within  a  trame^  but  we 
know  how  wg  road  them.    We  know  that  the  bottom  is  more  important  than 
the  top,  that  the  left  side  of  the  frame  is  read  first  and  that  the 
bottom  is  stable  and  the  top  unstable  (Monaco,  1977), 

Description  of  these  form  cues  in  visual  media  such  as  art>  photo- 
graphy, and  film  have  been  available  to  us  for  some  tirae  and  it  has 
been  traditional  in  aesthetic  and. literary  criticism  to  study  the  con- 
tribution of  forra  to  meaning,  has  not  been  ca/ried  out  in  either 

i 

tha  huraanitiei;  nor  the  social  sciences  is  a  sy  t'jmatic  description 
of  the  patterns  of  usage,  in  othar  words,  the  codes,  in  various  visual 
media.    1  believe  that  with  current  micro  computer  technology  this  can 
be  accomplished.    For  instance,  the  pattern  of  usage,  or  the  code  for 
plot  development  varies  frpm  theater  to  cinema  to  television,  A 
study  which  compares  and  contrasts  the  usage  of  plot  development  in 
these  three  visual  media  would  accomplish  two  things.    First,  it  would 
allow  us  to  evaluate  the  contribution  of  codes  from  theater  and  film  to 
TV,  and  secondly,  it  would  allow  us  to  describe  the  unique  contribution 
of  TV  to  plot  development.    Consider  similar  comparative  analysis  to 
uncover  the  codes  of  suspense  used  in  art,  photography  and  £ilm  or  thti 
codtis  of  dlalotjje  suggested  by  photograpliy  and  applied  in  film  and 
teltivifiion,    Such  compatisons  would  yield  a  clearer  understanding  of 
tho  nuique  vit;ual  characteristics  of  these  media. 

Calls  for  the  study  of  coding  in  visual  media  have  come  recently 
from  WUbur  Schramm  (1977),  Gnvrlel  Salomon  (1979),  and  Howard  Levie 
(1978)  among  others.    In  his  work  on  symbolic  codes,  Levie  discussed 
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the  relationship  'between  pictorial  codes  nnd  mental  operations  and 
suggcitts  thnt  future  visual  literacy  study  focus  on  this  relationship* 

Suggestions  for  the  study  of  codihg>  however^  have  been  borrowed 
from  the  area  of  sontiotics,  which  has  been  call<id  a  general  science  of 
treating  "sign  systems".  (deSaussure,  1966)*    Since  visual  media  are 
generally  thought  to  be  sign  systems  they  are,  ripe  for 'semiotic  analyses* 
This  analysis  aLtcmpts  to  describe  the  unknown  parameters  of  a  sign 
system,  such  as  photography,  by  close  observation  of  ths  existing 
medium  (Barthes>  1177) »    Basic  objectives  of  this  type  of  anlaysis 
call  for  a  logical  description  ot  the  codes  and  signs  that  give  meaning 
to  the  system*    These"  codes  and  signs  must  be  observed  from  the  inside 
of  tha  existing  medium.    One  nmst  understand  how  they,  are  used  and  what 
they  contribute  to  the  whole  system*    Some  current  setniological  research 
in  the  visual  media  has  been  carried  on  by  Meti;  (1974)  and  Eettitini 
(1973)  in  cinema>  by  Umberto  Eco  (1976)  in  television  and  by  Roland 
fiarthes— in  printed  text  and  other  media  (1977)*    Each  of  these  researchers, 
if  they  may  be  so  called,  are  structural  anaXysists^  following  a  time 
honored  literary  tradition  of  "reading  text".    In  most  cases  here  they 
give  readings  of  media  and  describe  with  precision  their  meaningful 
units.    Social  scientists  have  long  eschewed  the  methods  ^:ubjective 
criticism,  ir.  which  these  analysists  engage  because  it  does  not  pro- 
vide  verification  nor  generali^ability*    Semlotic  theory,  however,  is 
too  rich  for  us  to  ignore*    Methods  of  observation  already  established 
in  the  social  .sciences  can  be  applied^  T  believe  to  semiolic  analysis. 

Given  the  problcn  of  comparing  specific  codes  among  two  or  three 
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visual  media>  observation  techniciues  could  be  developed*    l^orm  cues 
could  bf^  categorized  and  prioritized  and  then  submitted  to  a  panel  of 
expercs  for  a  validicy  check*    Observers  could  be  given  similar  train- 
ing to  reduce  bias*    Computer  assisted  programs  could  be  written  for 
die  observers  to  check  the  appearance^  frequency  and  duration  of-  form  - 
cues* 

^  Observei^s  could  analyze  with  the  assistance  of  the  computer  the 
same  medium  at  the  same  time  and  a  reliability  check  could  be  run  on 
their  recording*    Finally^  patterns  or  codes  would  emerge  and  again 

the  computer  could  help  not  only  with  the  analysis  but  with  visual 

V 

displays  of  these  codes « 

Analysis  of  codes  and  their  contribution  to  the^  meaning  in  visual 
media  is  only  one  part  of  semiotic  analysis^  but  is  the  only  appect  of 
that  analysis  that  1  am  addressing  here*    It  must  be  understood  that 
codes  only  exist  within  and  because  of  a  communication*    It  would  be 
foolish  to  study  the  pattern  of  shots  Clong>  medium^  clo*;e  up)  which 
emerge  in  a  random  selection  of  film  or  TV.    Yet»  to  study  the  |>atterns 
which  eiuerge  when  suspense^  oi  plot  advancement^  or  dialogue  occur  would 
ndt  meaningful  information*    Those  studies  which  deal  with  coding  or 
unpacking  meaning  tJirough  the  study  of  form>  I  havti  loosely  classified 
as  Gestaltir,ts  studies.    Somo  current  theorists  and  researchers  address 
coding  issues  io- various  visual  media.     In  1975  Zakia  (1975).  suggested 
the  use  of  some  classic  gestalt  principles  namely  similarity^  proximity^ 
closure^  and  continuity,  as  codes  in  photography. 

A  current.  sLbdy  in  progress  at  the  University  of  WiiiCoifSin-Madison 
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investigates  the  concept  of  closure  as  a  code  in  photography* 

Niko  Metallinos  (1979)  ia  his  recent  article  on  television  suggests 
the  study  of  asymmetryj  main  direction,  magnetisoii  attraction  o£  niassi 
figure/ground  relationship)  closure  and  vectors  as  codes  operating  wituxn 
the  '^V  frnme. 

Television  is  also  the  subject  of  two  current  studies  at  the  Univer^ 
sity  of  Uisconsiri*-Madison*    One  study  is  attempting  to  describe  the  codes 
used  in  the  audio  track  of  1"V  news  programs  while  the  other  is  con- 
sidering plot  codes  present  in^TV  drama.  '  , 

Additional  hypotheses  can  and  have  been  posed  about  visual  codes 
used  by  novices  in  production*    Howard  T-evie  has  indicated  the  desir- 
ability of  such  an  approach  when  he  said  that  'bven  though  the  ability 
to  interpret  a  code  is  not  usually,  dependant  upon  being  able  to  pro- 
duce  it|  production  may  be  an  excellent  avenue  to  a  richer  understanidng 
of  the  process*'  (Levie,  1978,  p.  34)*    Worth  and  Adair  (1972)  in  a  now 
famou'^  study  with  Navajo  Indians  asked  questions  about  which  compositional 
style  novices  would  use  when  asked  to  tell  a  stcry  with  film.    They  - 
found  that  native  narrative  styles  used  tc^  tell  existing  Navajo  myths 
and  stories  emerged  in  film  composition.     In  fact  certain  grammatical 
structures  were  transfiarred  intact  to  film  composition.    It  was  dis-^ 
closed  then  that  codes  of  storytelling,  narrative  codes  that  were 
embedded  in  Navajo  t^aditioni  dominated  the  new  medium*    Codes  from 
another  medium  (storytelling)  supplied  some  of  the  infrastructure  of 
the  new  medium,  film. 

A  study  similar  to  the  Worth  and  Adair  study  was  conducted  by 


ethnomethodologists  Beryl.  Uellman  and  Bennetta  Jiiles-Rosette  (1977) 
in  Africa;    They  asked  approximately  the  snme  questions  of  natives 
selected  from  two  Ajfrican  communities  in  Liberia  and  Zambia,  Questions 
about  compositional  style  of  novl-^es  were  posed*    Video  cameras  weVe 
given  to  the  selected  participants  who  then  created  their  own  stories 
on  tape.    Traditional  narrative  codes  which  appear  in  the  oral  lltera-^ 
ture  of  both  of  these  tribes  were  transferred  to  the  composition  of 
videotape.    As  with  the  Navajo's,  their  compositional  style  was  narra" 
^tive-v    When  Bellman  and  Jules-Rosette  conducted  this  same  study,  by 
the  way,  with  American  XV  production  novices,  it  was  found  that  tUeir 
dominant  compositional  style  was  dramatic,  not  narrative*   .The  value 
to  us,  however,  of  both  the  Navajo  and  African  studies  can  be  found  in 
the  methods*    Both  studies  developed  methods  for  reading  motion  visuals 
for  describing  form  cues  and  their  patterns  of  usage,  their  codes*  , 1^ 
fact.  Bellman  and  Jules-Rosette  gave  a  detailed  reading  of  the  ntotion 
cues  contained  in  ttie  narrative  style  of  videotaping.    Patterns  which 
emerged  on  the  tapes  were  extensive  use  of  panning  for  establishing 
shot«,  slow  panning  throughout,  an  absence  of  zooms  (wheras  Americans 
used  the  s;oom),  use  of  dollying  and  use  of  hesitations*    What  they  are 
describing  for  the  first  time-are  codes  of  narration  in  documentary 
videotape  * 

I  have  attempted  here  to  suggest  a  research  method  for  the  analysi 
of  form  cues?  and  their  codes?  in  visuaj  media*    Descriptions  of  patterns 
which  emerge  from  observation  of  tlfese  existing  visual  media  wiJl,  I 
believe,  allow  us  not  only  to  articulate  the  contrlcution  of  codes  to 


the  meaning  o£  the  visual  communication »  but  will  give  us  more  control 
over  the  proper  design  of  visuals  £or  communication  with  these  media* 
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Although  pictorial  illustrations  are  one  of  the  most  coimion  components 

of 'instructional  texts,  little  has  been  done  to  determine  hbw  they  affect 

learning  from  texts*    The  research  assocTatgd  with  this  area  i's  characterized 

by  a  diversity  of  purpose,  approach,  and  methodology.   Among  the  most  common 

problems  are  the  utilization  of  materials,  both  verbal  and  pictorial,  which 

I  '  -  • 

are  ndt  representative  of  materials  found  in. instructional  texts,  an  emphasis 

on  hdw  pictures  help  learning  to  read  rather  than  how  they  help  learning 

from  reading^  a  lack''Of*diversity*of  instruct^'onal  content,  and  a  general 


lack  of  attention  to  the  theoretical  aspects  ofHEFie  problem. 

,  To  gain  a  more  complete  understanding  of  how  pictures  affect  learning 
from  text  it  will  be  necessary. to  encourage  researchers  to  focus  their  n 
attention  on^ace^ipjiedlaitej^^  problems*  -  This  may  call  for  the 

devefopmenf  of  a  new  type  of  researcher^  one>fho'has  both  traditional 
, research  skills*  as  well  as  tge;xoncems  of  ^the  instructional  development, 
specialist.  ;  Additionally,  it  will  be  necessary  to  focus  on  pictorial 
attributes  rather  thdn  on  the  entire  picture. 


V    ,  •  .    '  '    SI    ■       '  ^2 


INTRODUCTION 

'  >^  '      '  ^ 

Instructional  texts  are  probably  found  In  more  schools  iihan  any 

J  ..  / 

other  type      i^nstructional  mediao    Instructional  texts  are  usually 

characterized  by  both  written  words  and  symbols  ais  well  as  various 

types  of  pictorial  and  visual  illustrations*    Yet,  ir  spite  of  the 

/act  that  there. has  been  considerable  research  in  related  areas  such 

as  the  effect  of  pictures  on  learning  to  read  both  individual  words 

and  passages*  surprisingly  little  is  known  about  the  effect  of  pic* 

tures  on  learning  from  instructio;:al  text*   As  a  roattor  of  fact,  thi 

term  "instructional  text"  is  often  confounded  with  other  types  of 

instructional  books,^    In  this  paper  it  will  refer  only  to  those  books 

whose  primary  purpose  is  to  present  subject-specific  information  and 

techniques,  rather  than  those  books,  such  as  basal  readers,  whose  bb- 

jactives  are  generally  free  of  the  constraints  of  specific  academic 

subjects » 

Unfortunately,  once  this  distinctiion  is  made*  it  becomes  quite 
apparent  that  research  in  this  area  is  characterized  by  a  diversity 
of  purpost  ,  approach >  and  methodology*   The  following  then  is  an 
attempt  to  describe  the  difficulties  associated  with  research  which 
attempts  to  determine  the  r;*lationship  of  pictorial  illustrations  and 
learning  from  instructional  text,  and  to  indicate  some  directions 
needed  to  be  thl^n  in  order  to  provide  U'^eful  results,^ 
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One  of  the  major  difficulties  assocUted\with  detemnning  the 
effect  of  pictoHal  illustrations  on  learning  from  instructtonal 
llexts  has  been  ai  continued.  empha<;is  on  studying  n^w  pictures  affect 
learning  to  read' rather  than  examining  how  pictured  affect  learning 
from  reading*   As  a  result,  there  are^  nurrferous  studies  of  the  fornner 
type  with  only  rare  examples  of  the  latter.    The  prODlem  then  feeds 
upon  itself  as  evidenced  by  reviews  of  research  which\continue  this 
emphasis*    SamueVs  .( 1970) 'of t  cited  review,  for  exampl^e,  concentrates 
on  the  effect  of  pictures  on  acquisition  of  sight  vocabulary  while 
paying  only  slight  attention  to  how  they  affect  comprehe^^ision  of 
verbal  materials.    The  few  results  cited  by  Samuels  whicH^  deal  with 
comprehension  indlcdtj  that  pictures  do  not  hinder  comprehension; 
however,     en  the^e  conclusions  are  confounded  by  the  fact\  that  the 
sources  cited  used  materials  that  were  more  representative|of 
passages  u$ed  in. training  students  to  learn  how  to  read  ratjier  than 
as  subjcct*specific  instructional  n^aterials*    Conclusions  and 

ir£thodology   s^ipllar  to  Samuels  were  also  fcund  in  another  neview  of 

I 

rese^irch,  Concannon's  {ly75j  analysis  of  the  role  of  pictures  in  the 

^  i 
reading  nrpcess*  i 

The  use  of  pictorial  stimulus  materials  vrfiich  are  not  i|epresen- 
tatlve  of  those  found  iri  instructional  text  is  another  coimior^  problem 
in  picture*text  research*    Peeck  (i975),  while  concluding  that  pic- 
tures help  increase  the  amount  of  information  acquired,  incorporated 
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a  reading  passage  into  cartoon-like  Illustrations*    Similarly >  using 
young  children^  Haring  and  Frye  (1979)  and  Ruqh  and  Levin  (1977)  based 
their  conclusions  on  studies  which  used  simplified  line  drawings 
rather  than  the  more  replete  illustrations  found  in  textso   The  pro*- 
blem  of  making  generalizations  from  studies  using  inappropriate  illu- 
strations is  also  found  in  stu<)ies  which  used  older  learners  and  which 
do  focus  on  learning  from  reading*    line  drawings  which  were  not  re* 
presentative  of  those  found  in  texts  were  used  by  Royer  and  Cable 
(1976);  computer  generated  graphics  were  used  with  college  students 
by  Rigney  and  Lutz  (1976)  who  concluded  that  pictures  can  help  con- 
cept acquisition  from  verbal  materials 

Just  as  results  are  confounded  by  utlizing  pictures  not  repre- 
sentative of  those  found  in  instructional  texts>  so  too  are  the  re- 
su^ts^^c^Ofpunded  by  the  verbal  component  of  experimental"  treatments* 
One  such  manifestation  of  this  problem  is  the  use  of  passages  which 
are  too  short*    Rankin  and  Culhane  (1970)>  for  example^  useda  250 
word  passage  as  the  treatment  for  college  students*  Similarly^ 
Koenke  and  Otto  (1969)  required  third  and  sixth  grasie  students  to 
read  passages  of  only  198  words  iii  lengthy  even  though  they  had  pro- 
bably been  exposed  to  longer  passages  in  instructional  texts*  The 
use  of  verbal  materials  that  are  more  indicative  of  basal  readers 
than  instructional  texts  are  often  found  in  those  experiments  which 
utilize  elementary  level  students*    Verbal  treatoents  which  use 
narrative  and  prose  styles  of  writing  rather  than  the  expository 
style  usually  found  in  instructional  texts  (e*go,  Haring  &  Frye.> 
1979)  are  the  rule  rather  than  the  exception. 
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Ctiiar  research  variables  are  similarly  suspect*   Reading  pass- 
ages and  their  accompanying  pictorial  illustrations  are  often  pre- 
sented in  ways  which  barely  resemble  the  manner  in  which  the.v  are 
typically  used  in  ins:>v^ctional  texts*   Presenting  stimulus  mate- 
rials  by  slides  (Rohwer  &  Harris,  1975)  only  loosely  approximates  " 
the  manner  in  which  instructional  texts  are  read:   turning  back  to 
review,  if  allowed,  is  difficult;  psychomotor  differences  between 
turning  a  page  and  operating  a  project  can  confound,  as  can  the 
perceptual  difference  between  reading  project  and  non-projected 
images;  size  and  distance  of  images  differ*    Similarly,  presenting 
the  stimulus  materials  in  a  computer  assisted  instruction  format 
presents  an  artificial  treatment  which  make**  accurate  and  meaning- 
ful  interpretation  (Sifficult* 

The  lack  of  diver^it^  ^^f  content  presents  another  example  of 
difficulties  encountered  when  trying  to  determine  how  the  use  of 
pictures  can  effect  learning  from  instructional  text*  ^  For  the  most 
part,  the  content  has  been  based  on  science  and  mathematic  instruc- 
tion*   Dwyer^s  (1971)  study  was  based  on  the  functioning  of  the^ 
human  heart;  passages  on  heat  flow  and  electrical  conductivity  were 
used  by  Royer  and  Cable  (1976);  mathematical  concepts  were'the  con* 
tent  of  the  Rasco,  Tennyson,  and  Boutwell  (1975)  study*  While 
science  and  mathematics  are  certainly  valid  subjects  for  instruc- 
tional inquiry,  they  represent  only  a  partial,  -  id  similar,  sample 
^of  the  content  and  techniques  studied  in  modern  schools*    Even  at 
the  elementary  school  level,  students  are  exposed  to  instructional 
texts  in  such  diverse  areas  as  language  arts,  social  studies. 


health,  and  corrmunications*   While  each  of  these  may  require  learn- 
ing, skills  which  differ  considerably  from  those  needed- to  master 
science  and/or  math,  with  few  exceptions  they  have  been  ignored  by 
media  research.  * 

 -Still-other  conditions  abound  which  increase  the  difficulty  in 

extracting  useful  information  about  the  relationship  between' pic- 
torial illustrations  and  learning  from  instructional  text*    For  ex- 
ample, rather  than  focusing  on  how  pictures  influence  learning  from 
text.  Snowman  and  Cunningham  (1975)  had  subjects  actually  draw, 
pictures  after  reading  a  pictureles^  passage.    While, artificial 
manipulations  such  as  this  may  be  appropriate  for  imagery  studies, 
they  hardly  represent  the  conditions  found  in  current  educational 
practice. 

Another  such  condition  centers  on  the  number  of  pictures  that 
are  found. in  a  reading  passage.   Whereas  texts  usually  have  a 
limited  number  of  pictures,  particularly  at  more  advanced  levels, 
several  studies  have  been  used  an  inordinately  large  number  of  pic- 
tures.    In  Dwyer's  (1971)  study, , ^college  students  viewed  thirty- 
seven 'visuals  in  a  2000  word  passage,  approximately  one  visual  for 
every  54  words;  in  the  Rankin  and  Culhavey  (1970)  study,  subjects 
viewed  seventeen  visuals  in  a  250  word  passage,  approximately  one 
visual  for  every  fifteen  words.    Utilization  of  materials  with  such 
low  picture/word  ratio  not  only  raises  serious  questions  of  external 
validity,  but  also  demonstrates  a  lack  of  concern  for  appropriate 
pedogogical  ter'  liques. 

The  continued  emphasis  on  the  gross  media  comparison  tradition 
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also  makes  the  identification  of  infonnation  relevant  to  the  relation 
ship  between  pictures  and  learning  from  text  rnore  difficult-  With 
few  exceptions,  the  majority  of  students  have  examined  the  pictorial 
illustrations  and  reading  passages  as  discrete  invariant  wholes  rath- 
er than  as  units, consisting  of  various  attributes;   This  then  leads 
to  the  predominance  of  studies  which  compare  learning  from  passages 
that  include  pictures  to  passages  without  pictures.    Peeck  (1974) 
compared  passages  that  included  cartoon  illustrations  to  passages 
wtthout  such  Illustrations*     A  somewhat  more  complex,  but  'Similar, 
approach  was  used  by  Main  and  Griffiths  (1977)  who  compared  various 
combinations  of  pictorial,  print,  and  audio  stimuli*  Similarly, 
Jahoda  et*  aK  (1976)  compared  text  only,  simple  line  drawings,  and  a 
combination  of  the  ty/o*   While  these  studies  at  least  made  some  at- 

.  »  r 

tempt  to  describe-the  nature  of  the  visuals  utilized,  o^her  studies 
failed  to  mention  even  this  minimal  consideration* 

As  can  be  seen,  the  above  studies  neither  compared  different 
pictorial  attributes,  nor  did  th^  compare  similar  types  of  visual 
fonnats-    Instead,  th^  seem  to  focus  on  detennining  if  pictures, 
whatever  is  meant  by  the  tenn^  help  increase  learning  from  text, 
rather  than  determining  which  pictorial  components  or  attrtbutas 
help  learning  from  instructional  text*    Although  this" approach  has 
oeen  criticized  with  a  fair  degree  of  regularity  (e»g»,  Allen,  1971; 
Salomon  &  Clark,  1977;  Tork^son,  1977),  picture-text  research  has 
only  sporadically  followed  this  advic^» 

Although  there  are  instances  where  the  effectiveness  of  pic- 
torial attributes  arr:  compared         ,  Thomas,  1978;  Dwyer,  1971) 
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these  studies  share  certain  similarities.    First*  the  basis  for  com- 
■parison  is  usually  the  visual's  physical  and/dr  perceptual  charac- 
teristics such  as  color  and  fidelity*   Second*  the  theoretical  con- 
siderations are  generally  limited  to  the  realism  contintim*  a  concept 
which  research  has  continually  suggested  has  only  limited  utility  as 
a  predictor  of  learning  (Dwyer*  1978*  1972).   Third*  there  has  been 
an  emphasis  on  outcomes  dealing  with  either  the  transfer  and  repli- 
cation of  information  or  attitude  change  rather  than ^how  pictorial 
attributes  affect. behavioral  outcomes.    Fourth*  most  of  the  studies 
which  have  compared  pictorial  attributes  have  attempted  to  answer 
questions  related  to  whether  or  not  pictures  help  increase  learning 
while  neglecting  more  recent  conceptualizations  (e.g^Levie*  1978) 
which  emphasize  how  different  pictorial  attributes  affect  learning. 
It 

V  Directions 

It  is  quite  difficult  to  determine  future  trends  in  picture- 
text  research.   While  there  seems  to  be  an  increasing  interest  in 
studying  the  various  effects  of  pictures*  there  has  been  a  general 
lack  of  hard  disciplined  research  on  how  learning  frm  instructional 
texts  is  affecte'*  by  various  types  of  pictures  and  pictoHal' attri- 
butes.   In  addition  to  some  of  the  difficulties  mentioned  pre- 
viously* the  research  in  this  area  is  characterized  by  one-shot 
studies*  where  researchers  seem  to  abandon  the  area  after  reporting 
only  one  study. 

However*  it  Is  this  general  increase  in  pictorial  research  which 
may  result  in  more  picture-text  studies*  for  as  more  Individuals  be- 
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c«ne_co!}.ceriied-wrthTthe-effeclrbf  pictures  on  other  types  of  learn* 
ing  there  may  be  a  corresponding  increase  in  this  neglected  area. 
^Additionally,  current  economic  conditions  require  research  to  be 


more  applicable  to  practionersT^STnce^in'structional  texts  are  one 
of  the  most  conmon  forms  of  instructior«-i1  media,  this  trend  may  re- 
sult In  increased  attention  to  the  picture-text  relationship.  How- 

J 

ever,  the  general  tendency  to  resist  change  may  make  It  necessary  to 
look  In  other  directions  for  solutions  to  this  and  similar  problems. 
A  potential  source  n»ay  be  the  development  and  legitlmazation^of^a—- 
new  breed  of  researchers  who>  in  addition  to  the  traditional  re- 
search skills,  have  the  background  and  concerns  of  the  instructional 
design  specialist. 

Increasing  the  number  and/or  focus  of  concerned  relearchers  re- 

1 

presents  only  part  of  the  solution,  for  it  is  also  necessary  to  exa- 
mine  the  effects  of  pictures  on  instructional  text  1n  a  broader  con- 
text* More  attention*  for  example,  needs  to  be  paid  to  the  identifi- 
cation and  description  of  those  pictorial  attributes  being  examined, 
thereby  increasing  the  precision  of  research.  This  in  turn  will  en- 
able time  and  ene  'ty  to  be  spent  where  H  will  do  the  most  gdod*  On 
the  other  hand,  a  continuation  of  current  research  methodologies  will 
only  suggest  that  there  is  something  In  some  pictures  which  increase 
learning  from  Instructional  text. 

The  selection  of  pictorial  attributes  studied  needs  to  be  ex- 
panded from  the  narrow  realism  perspective  tp  approaches  that  will 
provide  more  useful  and  (Applicable  Information.   While  somewhat  use- 
ful,  the  realism  approach  07"ten  distracts  from  utilizing  and  ex- 
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"amining  variiibles  which  may  be  more  directly  related  to  the  effect  of 
pictures,  on  learning  from  instructional  text.    An  alternative  apRro- 
ach  would  not  examine  isolated  attributes  such  as  color  or  fidelity, 
but  would  examine  variables  in  terms  of  their  relationship  to  instruc 
tional  text.   Hartley  0979)>  for  example,  suggested  that  while  lo- 
cation  of  a  picture  vrithin  a  passage  may  have  itnportant  consequences, 
it  has  rarely  been  studied.    Other,  similar  concerns  include  the 
need  to  determine  the  optimum  number  of  pictures  per  passage  and  the 
relationship  of  different  types  af  pictures  to  different  types  of 
content. 

-^Another  approach  would  first  determine  how  pictorial  variables 
function  and  then  compare  these  functional  characteristics  to  other 
pictorial  and  non-pictorial  variables  which  function  in  a  similar 
manner.    For  example,  if  a  particular  pictorial  variable  functions 
as  a  device  which  encourages  students  to  review  previously  read 
materials,  then  it  can  be  compared  to  other  non-pictorial  variables 
which  function  in  a  similar  manner  (e.g-  questions)-.  Thus,  the 
ability  to  generalize  from  other  mediums  and  instructional  techni- 
ques is  increased,  resulting  in  expanded  utility  of  research  efforts. 

Futurp  research  must  also  begin  to  pay  more  attention  to  how 
pictures  affect  ini>tru</:ioncl  outcomes  other  than  those  related  to 
the  transfer  and  replication  of  knowledge.    For  example,  the  ne^d  for 
instruction  to  affoct  the  development  of  the  various  internal  or 
mental  skiMs  has  been  suggested  by  those  directly  involved  with 
media  research  (e.g.,  Levie,  1978)  as  well  as  those  whose  primary 
concern  Is  in  other  areas  of  instruction  (^.g*,  Gagne,  1974)* 
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Perhaps  the  most  prominent  advocate  of  this  approach  is  Salomon 
X\979)t  who  has  not  only  theorizf^-I  that  various  media  attributes  or 
symbol  systems  can  affect  covert  mental  behavior,  but  has  also  pro- 
vided some  empirical  proof  to  support  his  contentions.   More  specifi- 
cally^ he  has  indicate^  that  the  various  symbol  systems  employed  by  , 
different  mediums  va>7  as  to  the  type  of  mental  Skills  they  require 
the  student/receiver  to  utilize  and  that  these  symbol  systems  can  be 
used  to  activate  these  skills  in  students  who  alreatjy  possess  them  or 
can  supplant  the  skills  in  learners  who  do  not.   Applying  Salomon's  . 
conceptions  to  the  picture-text  relationship  could  lead  to  added  pre- 
cision in  t^Je  design  of  instructional  text.    For  example^  Brody  and 
Legenza  (1980)  have  suggested  that  pictures  placed  after  a  reading 
passage  can  encourage  students  to  review  prev'.jsly  read  information. 

As  greater  emphasis  is  placed  on  individualized  instruction  and 
on  providing  a  first  clas«  education  to  an  increasingly  heteorogen- 
eous  population  approaches  such  as  these  have  the  potential  to  pro- 
foundly influence  Instructional  materials  design^ 
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Introduction 

The  present  study  e>:amined  the  effects  of  three  levels  of  visual 
complexity  upon  the  learning  of  an  instructional  slide-tape  program 
about  the  functions  of  the  human  heart.-^evels  of  visual  complexity 
form'^d  the  visual  portion  of  the  sllde-tape  instructional  program*  The 
three  complexity  levels  were;     (1)  a  simple  line  drawing  In  color, 
(2)  an  illustration  in  color,  (3)  a  realistic  color  photograph*  A 
second  area  of  Interest  in  this  study  was  the  effects  of  visual  stimulus 
complexity  upon  the  information  porcesslng  of  field-dependents  and 
field- independents*    The  learning  (Information  processing)  of  each 
level  of  this  cognitive  style  was  also  examined  on  three  levels  of 

educational  objectives  or  learning  outcomes,  ranging  from:     (1)  simple  ^ 

\ 

list  learning,  to  (2)  spatial  learning,  and,  finally  (3)  conceptual 
learning* 

Rationale  and  Literature 
The  individual  difference  variables  in  the  form  of  cognitive 
styles  havG  a  major  effect  upon  how  the  learner  will  procecs  instruc- 
tional material  of  a  visual  nature*    The  cognitive  style  is  pervasive 
throughout  all  school  learning  and  life  problem,  solving  activities 
(Cross,  1976)*    A  cognitive  style  operates  much  like  the  executive 
program  operates  in  the  computer*    The  cognitive  style  forms  a  meta^ 
plan  system,  or  a  set  of  super  plans  the  person  must  put  into  opera- 
tion when  it  is  time  for  hitn  or  her  to  learn,  solve  a  problem  or 
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simply  day  dream  (Miller,  Galanter,       and  Pribram,  K*H.,  i960). 

In  other  words,  the  particular  cognitive  style,  the  person  uses* 
actually  dotcrmir\es  hoy  the  individual  will  psychologically  differen- 
tiate, or  "see  and  record"  the  stimuli  ^in  his  ur  her  environment* 
This  means  that  the  reflective  style  will  see  an  environmental  stimuli 
differently  than  an  impulsive  cognitive  style  (Harvey,  Hunt  and 
Schroder,  196l>;  or  that  a  cognitively  complex  style  will  see  a 
group  of  concepts  to-be-learned  quite  differently  than  the  cognitively 
simple  style  (Bier,  1961;  Kelly,  1955).    The  construct  of  cognitive 
styles  has  tremendous  implications  for  those  involved  with  the  design 
of  learning  materials  and  instructional^programs*    This  is  pointed 
out  by  Dwyer  (1978)  when  he  cites  as  a  critical  area  of  research  the 
following; 

the  investigation  of  ...  .    VJhat  specific  Individual 
difference  variables  interact  dlsordinally  with  different 
types  of  visual  illustrations  for  specific  educational 
objectives,     (p,  20)  \^ 

The  formation  psychologically  of  one  cognitive  style  or  another 
seems  to  be  a  function  of  the  interaction  between  -^the  person's  genetic 
characteristics  and  environmental  occurrences  occurring  during  matura- 
tion*   Once  formed,  the  particular  style  of  differentiating  environ- 
mental inforination  , is  quite  %ard  and  fast"  and  not  likely  to  change. 
Therefore,  it  is  necessary  to  investi^jate.cocnitiv&  st^yles-and-^ — -■  ■  -  ■■■ 
various  types  of  instructional  stimuli  design  so  that  a  match  between 
style  and  stimuli  can  be  made  rather  than  a  '^mismatch." 

Tlie  cognitive  styles  of  interest  in  the  present  study  were  , 
f leld-d(ipendents  and  field-independents.    The  primary  researcher  in 
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the  area  of  ifd/fi  has  beenWitkiiu     Hickin,  et  al.     (1977)  point  out 

the  critical  nature  of  research  in  the  area  of  cognitive  styles 

by  noting:  ,\ 

While  research  on  educational  applications  is  ^till  in 
its  early  stages,  the  evidence  that  research  has  already 
produced  suggests  that  a  cognitive-style  approach  may  , be 
applied  with  profit  to  a  variety  of  educational  issues. 
It  accordingly  seems  timely  to  bring  to  the  attention  of 
educators  the  concept  of  cognitive)  styles  in  general  and  th*= 
flrork  of  f i^ild-dependents-independents  in  particular  1  .  •  • 
(p.-l)      ■  . 

There,  is  extensive  evidence  to  indicate  that  the  cognitive 
style  of  fd/fi  manifests  itself  through  the  learners*  thinking,  pro** 
blem  solving  and  symbolic  representations  of  his  or  her  experiences 
in  the  learning  situation.    While  the  cognitive  styles  of  fd/fi 
influence  social,  as  well  as  intellectual  perceptions  of  environs- 
mental  stimuli,  the  present  investigation  will  concentrate  on  only 
intellectual  characteristics.    In  general  the  field-independent  cogni- 
tive style  can  be  characterized  as  an  analytic  perceiver  of  stimulus 
Information.    The  fi  is  able  to  perceive  relevant  items  as  discrete 
from  their  background.    When  perceiving  a  complex  visual  for  example 
the  fi  can  identify  the  important  figure  from  the  background  infor*- 
mation.    During  problem  solving  the  fi  can  restructure  the  problem 
elements,  which  tends  to  facilitate  finding  the  solution  in  many 
problem  solving  situations.    The  fi  is  able  to  impose  a  structure  on 
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chaotic  visual  stimuli*    The  fi  is  able  to  store  information  in 
highly  ^discrete  conceptual  categories,  in  other  words  the  f i  tends 
to  think  in  terms  of  mature  or  "full  blown"  concepts.      The  fd  can 

be  characterized  as  a  global  thinker*  .  The  fd  will 

It 

tend  to  confuse  figure/ground  relationships,  feeing  unable,  or  having 
difficulty  separating  the  relevant  Item  from  the  background.  Thii; 
situation  is  especially  accute  when  perceiving  a  complex  stimuli* 
Problems  req^uiring  a  restructuring  of  the  problem  elejnents  are 
especially  difficyjj:  for  the  fd,.    For  the  fd  a  chaotic  stimuli  situa- 
tion will  remain  chaotic,  because  the  fd  attempts  to  rentember  the 
entire  "global"  percopt*    The  fd  stores  conceptual  data  in  over- 
lapping categories,  rather  than  discrete  concep,tual  categories. 

The  external  variable  of  interest  in  this  study  was  visual 
complexity^    There  were  three  levels  of  the  visual  complexity  variable. 
The  visual  display  levels  constituted  three  slide  programs  making  up 
the  visual  portion  of  an  instructional  segment  on  the  human  heart* 
The  relevant  academic  information  presented  in  each  program  wa;s 
identical.    The  three  levels  of  visual  cotEplexity  varied  \only  in  the 
amount  of  irrelevant  data  contained  in  the  visual  display.  Current 
research  tends  to  indicate  that  a  simplified  visuiil  presentation  of 
information  is  generally  processed  more  effectively  by  learners 
(Dwyer,  rj67i  Travers,  1970). 

The  first  level  of  *:he  visual  complexity  variable  consisted 
of  line  drawings  of^the  heart  and  its  appropriate  partes*    The  majority 
of  the  focal  information  in  this  visual  was  relevant  Information* 
The  second  level  of  the  visi^al  complexity  variable  consisted  of  a 
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detailed  color  illustration  of  the  heart  and  Its  parts.    In  this 
visual  design  r-elevant  focal  information  and  irrelevant  focal  inf or- ^ 
nuition  were  approximately  equal"  In  amounc.  The  third  level  of  Che  visual 
complexity  variable  consisted  xif  realistic  photographs*  of  a  disected 
heart*    This  visual  contained  more  irrelevant  focal  information  than 
relevant  focal  information.  '      ^  , 

Tlie  final  area  of  interest  in  this  study  was  level  of  objective 
or  learning  outcome*    Three  dependent  measures  were  used  to  attain 
data  on  three  types  of  learning  outcomes*    The  first  learning  outcome 
v;as  list  learning*    This  was  measured  by  the  Identification  Test: 
(Dwyer,  1967)*    In. this  situation  sthe  learner  had  to  acquire  the 
names  oi  the  parts  of  the  heart*^  The  second  learning  outcome  con- 
sidered acquisition  of  information  on  the  spatial/location  of  a  part 
in  the  set  of  all  parts  ^of  the  heart*    This  learning  outcome  was 
measured  by  the  Drawing  Test  (Dwyer,  1967)*      The  third  learning  out^ 
come  was  the  acquisition  of  relational  concept  information  about  the 
interactions  of  the  parts  of  the  heart*    This  was  measured  by  the 
Comprehension  test  (Dwyer,  1967)* 

^  Design  and  MGthod 

Tne  design  of  t;^he  study  was  a  2  x  3  analysis  of  variance » 


There  were  two- levels  of  the  cognitive  style  variable;  field** 
independents  and  field-dependents*    Tl^ere  were  three  levels  of 
the  visual  complexity  variable:     (1)  line  drawing  2x2  slide  set> 
(2)  detailed  illustration  2  x  2  slide  set,  (3)  realistic  photograph 
2x2  slide  set*    Performance  on  acquiring  information  was  measured 
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using  three  dependent  measures,  each  measuring  a  different  level 

of  difficulty  in  terms  of  learning  outcome  list  learning, 

spatial-location  learning,  and  relational  concept  learaing).  Also 

of  interest  in  the  design  were  two  attitudinal  questions  on  pre- 

ference,  for  visual  learning.    This  attitudinal  measure  data  had  four 

** 

possible  answers  and  was  "aiia'lysed  using  a  chi-square  analysis* 

Subjects  fonsisted  of  50  undergraduates  from  an  instructional 
media  course  at  Ohio  State  during  ^all  term  1979.    They  vere  giveW 
the  Thurston  Closure  test  to  determine  their  field^dependents- 
independents*    Subjects  .were  then  randomly  assigned  tO' the  visual 
stimulus  ^frf-eatments.    They  were  presented  the  visual  treatments 
in  the  form  of  a  slide/ tape  instructional;  program  about  the  heart. 
Immediately  after  the  Instructional  prograTi  was  over  a^l  subjects 
were  given  the  three  dependent  measures*    The  attitudinal  questions 
were  presented 'prior  to  viewing  the  instructional  program.  ^ 

Results  and  Discussion 
Four  separate  data  analysis  were  completed  for  the  measures. 
An  unequal  n*s  analysis  was  done  on  the  Identification  Test,  Drawing 
Test  and  Comprehension  Test.    A  chi-square  was  calculated  on  the 

attitudinal  measure.   ^   ^  ; 

The  Identification  test  measured^the  learner's  ability  to 
acquire  tho  names  of  the  parts  of  the  heart.    This  was  considered 
the  simpllsc  learning  outcome  since  it  required  only  the  learning 
of  a  list  of  terms,  no  other  information  about  the  terms  was 
acquired*    Data  analysis  indicated  signif icar\ce  on  the  compldxicy 


variable,  [f,  (2,44)  =  3.50,  p  <.04].    Follow-up  testing  witii  a 
Tukey  WSD  at  .05  alpha  finds  significance  favoring  the  illustration 
(X  =  16.12)  over  the  line  drawing  (X  =  13*18)  and  the  photographic 
display  (13.21).    The  analysis  found  no  significance  between  the 
fd/fi  variable,        (1,  44)  =  .76,  p.  <  .39]. 

Significance  did  not  occur  on  the  fd/£i  variable  because  the  ' 
list  learning  task  was^quite  simple  and  could  not  deter  the  perfor- 
mance of  the  fd*s.    In  other  words  most  learners  could  easily  acquire 
a  listoof  information.    In  the  context  of  thi^  situation  it  is 
difficult  to  ^explain  why  the  color  illustration  was  significantly 
better  for  list  learning  than  the  line  drawing  or  the  photograph*  - 

The  Drawing  Test  measured  the  learner's  ability  to  acquire 
spatial-location  data  from  the  instructional  program.    This  learning 
outcome    is  more  difficult  than  list  learning*    Analysis  yielded 
significant  results  on  the  Drawing  Test  (f^  (1,  44)  -  9.51,  p  <  .004], 
favoring  the  f ield-independents  (X  =  12.7)  over  the  field-dependents 
(X  =  8.i3).    Significant  results  did  not  occur  on  the  stimulus  variable 

(2,  44)  ■  #53,  p  <  .59].    A  significant  interaction  also  failed 
to  occur  in  this  analysis  [f,  (2,  44)  «  1.99,'p  <.15]. 

The  fd's  had  more  difficulty  acquiring  spatial-location  data 
_^than_the.£i*s.  _Th&  acquisition  of  spat-iai  irif-^rmation  requires  the 
restructuring  of  the  stimulus  situation  since  each  part  must  be 
recalled  in  terms  of  its  relation  to  the  set  of  all  possible  parts. 
It  is  likoly  that  the  stimulus  variable  was  non-significant  because 
subjects  had  too  much  time  to  interact  with  each  slide  (15  to  20 
seconds  after  the  narration  ended),    Tho  interaction  approached 
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significance  and  it  is  likely  that  an  equal  n's  analysis  would 
^  „£ind  a  significant  interaction  between  the  fd/f i^  &nd  stimulus 
complexify  variables,  demonstrating  a  difficulty  for  the  fd's  in 
acquiring  data  from  complex  visuals. 

Analysis  yielded  significant  results  on  the  Comprehension  Test 
[f,  (1,  44)  =  6.58,  p   <  .004],  favoring  f ield^independents  (X  -8.62) 
over  field-dependents  (X  =  6.5).    Signif icanc^did  not  occur  on  the^ 
stimulus  variable  [X>   (2>  44)  =  1.22,  p  <  .31]  or  the  interaction  be- 
tween variables  U,  2,  44)  =  .81,  p  <  .451. 

The  Comprehension.  Test  measured  the  acquisition  of  relational 
concept  information  about  nOQj  the  parts  of  the  hear t^ interact  during^ 
the  heart's  operation.    This  tos  a  tnore  difficult  type  of  learning 
than  list  or  spatifil  learning.    The  acquisition  of  relational  concepts 
requires  the  use  .of  analytical  thinking,  which  fi's  could  carry  out. 
Unfortunately  the  global  thinking  fd's  were  left  at  a  disadvantage 
for  this  type  of  learning.    The  stimulus  variable  had  no  effects  upon  . 
learning  because  too  much  time  was  gfv'en  for  interaction  With  each 
visual  stimulus. 

The  attitudinal  measure  yielded  a  significant  chi-square  value 
of  44.22,  indicating  significance  at  p   <  .001.    This  result  is  Inter- 
 preted  to  mean  that  learners  preferred  to  learn  from  visuals  and 


felt  that  they  recall  visudl  information  tnore  effectively  than  print 
information.  .  ,  -  * 

The  present  study  indicates  learning  differences  between,  fd^s  - 
and  fi's  for  different  learning  outcomes.    This  particular  study  is 
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preliminary  in  natu.:e  and  does  not  offer  spec;Lfic  conclusions  for' 
the  design  .of  effectlvie  visuals  for  fd/s  and  fi's  for  perceptual 
'^'fearning.    Future  studies  in  this  area  should  control  for  the  Inter- 
action  time  the  ^learner  has  with  each  visual*    In  fact  this  could 
he  another  variable  for  research*    The  construct  of  cognitive  styles 
must  be  investigated  .in  tcirms  af  specific  media  and  specific  learning 
outcinmes* 
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Purpose 


The  purpose  of  this  paper  is  to  provide  q  review  of  the 
current  return  to  empirical  investigation  of  the  mind's  corttponent 
known""as  imagery.    Specifically  the  paper  will  focus  on: 

K    The  historically  perspective  of  imagery  i  nves  ti  ga  ti  o  ns  i 

2,  The  multiple  terms  def  i  ni  ng .  va  rious^  states  of  imtigeryj 

3,  The  examination  of  imagery  in  the  behavioral  sciences^  j 

4,  The  examination  of'imagery  in  the    biological  sciences;  \ 
^       57    Interdisciplinary  studies  in  the- function  ing  of-the--— — 

brain; 

6»    The  development  and  current  use  of  instrumentation- 
isolating  imagery  elements;  and 
7.    Discussion  of  periodicals  and  organizations  promoting 


Perspecti  ve 

Current  interest  in  the  investigation  of  imagery  has  emerged 
after  years  of  isolation  in  the ■ sci ences ;  the  banishment 
historically  occured  during  the  beginning  of  the  behaviorists 
movement  in  psychology*     Imagery,  attention,  states  of 
consciousness  and  other  such  central,  themes  of  the  old  era  were  , 
labeled  as  "men tal i s ti c"  and  therefore  eliminated  from  scientific 
investigation.    The  resurgence  in  imagery  investigations  has 
brought  about  confusion  to  the  reader  due  to  the  lack  of 
appropriate  conceptual  and  operational  definitions  of  the  whole 
T"s pec t ruin  of  types  of  imagery, 
Further  Emphasis 

While  the  authors  recognize  the  vast  related  literature 
and  issues  encompassing  imagery,  the  intent  of  the  paper  is  to 


the  study  of  imagery*  ^ 
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provide  a  primer  for  the,  serious  consideration  by  researchers  of 
this  multi-dimensional  topic.     In  providing  this  information, 
we  wish  to  call  attention  to  the  need  to  ct  isider  the  internal 
functioning  of  the  mind  which  addresses  i ssues  which  can  not 
be  thoroughly  interpreted  through  perceptual  i nvesti ga ti ons  of 
the  external  reception  by  the  brain . 

The  concluding  discussion  will  highlight  current  ^ 
organizations,  special  interest  groups,  journals  and  books 
that  focus  on  the  5tudy  of  imagery. 


ERIC 


llO 


101 


Imagery:    A  Return  To  Empirical  Investigation 

It        _  _  ■  ' 

Purpose 

The  purpose  of  this  paper  is  to  provi'de  a  reviev/  of 
_the__c_u_r_r-eat_returr,--tG-empi    ca  T  -i  nvesti  ga  tion  of- the-mi  nd  '  s 
component  known  as  imagery*    Specifically  the  paper  will 


focus  on: 


l\    The  historical  perspective  of  imagery  investigations; 
2.    The  multiple  terms  defining  various  states  of  imagery; 

3»    The  examination  of  imagery  in  the  behavioral  sciences; 

It 

4»    The  examination  of  imagery  in  the  biological  sciences; 
5»     Interdisciplinary  studies  fn  the  functioning  of  the 
brain;  " 

6;»    The  development  and  current  use  of  instrumentation 

isolating  imagery  elements;  and 
7.    Discussion  of  periodicals  and  organizations  promoting 

the  study  of  imagery. 
While  the  authors  recognize  the  vast  related  literature  and 
issues  encompassing  imagery/th'e  intent  of  the  paper  is  to  provide 
a  primer  for  the  serious  consideration  by  researchers  of  this 
multi-dimensiopal  topic*    In  providing  this  information,  we  wish 
"tVc'all  attention  to  the  need  , to  consider  the  i n ternal  functioning 
of  the  mind  which  addresses  issues  which  can  not  be  thoroughly 
interpreted  through  perceptual-investigations  of  the  external. 
reception  by  tlie  brain . 
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Historical  Perspective 


Imagery  was  introspectively  analyzed  during  the  psych- 
ology of  the  1890's;  that  is>  imagery  was  a  prominent  part 
of  the  science  of  mi nd >  its  contents  and  laws-    The  early 
clinical  literature  revealed  psychology's  interest  in  ha'llu^ 


cinations  and  other  types- of  Jmages.  up  until  the  early  1900*s. 
But  despite  the  emergence  of  £idetic  imagery  as  a  topic  of 


investigation  through  the  1930's>  psychologists  lost  Interest 
-in -imagery.  For  over  50  years  the  interest  in  imagery  had  been 


in  disrepute  in  the  psychology  field.    States  of  consciousness > 
attention*  and  imagery  wece  labeled  'mentalistic'  in  the  years 
just  before  World  War  I  when  the  new  approaches  to  psychology  * 
(behaviorism  and  .psychoanalys,is)  begSn  to  emerge.    Watson  (1913) 
warned  that  introspective  studies  were  not  scientific  enough 
and  were  much  too  subjective  to  verify  or  replicate.    The  S-R 
psychologists  assumed  that  the  central  nervous  system  functioned 
as  3  connective  device  similar  to  a  telephone  switchboard.  Stimuli 
evoked  responses  via  central  connections.    The  central  mechanisms 
had  no  other  role  to  play.    Unfortunately  in  Watson's  day  most 
"psychologists  had  not  heard  of  brain  waves >  spontaneous  neural 
discharges,  or  of  the  .reticular  activating  system"  (Bugelski,  1971, 
P.JlClL^-—  -   —   


The  renewal  of  interest  in  imagery  as  a  legitimate  area  for 
scientific  study  has  been  noted  by  many  authors  (Bower,  1972;  Holt, 
1964;  Paivio,  1971;  Richardson,  1969;  Segal,  1971).^   Hebb  (1960) 
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has  recognize^  that  "these  notions  of  thought,  imagery,  relate  to 
a  vital  problem  in  the  understanding  of  man"  Tp^yse") »  SeTeral 
factors  have  contributed  to  the  re-emergence  of  imagery  studies* 
Verbal  learning  research  provided  one  context  for  change,  "The 
revolution  in  verbal  learning  brought  about  the  rejection  of 
the  nonsense  syllable  and  the  substitution  of  ordinary  words, 
sometimes  in  sentences  or  paragraphs,  and  a  new  concern  over 

wh^t  ^the  Veamer  JLadJ^j3^-£JJi-tribute  to  the  learning  and/or  re-  

trieval  process  "  (Bugel ski ,  1977  ,  p»40)»  \ 


Def i  ni  ng  Imagery 

Since  I960  psychologists  have  attempted  to  categorize 
and  define  menial  imagery*    Several  types  of  imagery  v/ill  be 
distinguished^  descri  bed  i  n.  detai  1  by  Samuels  and  Samuels  (1975) 

Memory  i^the  most  common  kind  of  visualization,    The  memory 
image  has  been  referred  to  as  the- mental  picture  or  seeing  with 
the  mind's  eye/  Some. people  feel  that  they  do  not  "see''  the 
image,  but  that  they  have  a  strong  sense  of  the  image  and  "know" 
what  it  looks  like*    A  more  formal  definition  of  the  memory  image 
is  a  "a  reconstruction  or  resurrection  of  a  past  perception" 
(Horowitz,"  197,0,  p»22K    A  memory  Image  may  be  summoned  or  maybe 
^e)5pjB^rlfiAceLd^5.pontaneously»    PsycJiologists  use  two  concepts  in  . 
describing  memory  images:    vividness  and  control abi 1 i ty.  Indeed 
memory  images  may  .range  in  vividness,  from  vague  and  f'jzzy  to 
clear  and  detailed. 
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E^i detic  imagery  is  an  especially  vivid  form  of  .memory  image. 
The  phenomenon— has-even-beeq -referred— to-as—pho tographi c  memory.     —  — 
Child  development  researcher^s  have  found  that  eid'etic  images 
are  most  frequently  experienced  by  young  children.    This  activ>4^ 
seems"  to  diminish  in  adolescence  when  abstract  thought  and  higher 
level  verbal  skills  develop.  ,   _._  _._  . 

Imagi nation  i s  another  common  visualization  e-xperience. 
Elements  of  the  past  rearranged  in  a  different  way  than  originally 
perceived  will  be  contai-ned  in  the  imagination  image.    Often*  the 
imagi  nation-  image  wi 1 1  be  a  source  of  sol u ti  ons  to  probl ems  *  a 
ba$is  of  new  work  for  the  creative  person. 
^  V  Daydreams  and  fantasy  comb ine  memory  and  imagination  images . 

In  daydreams  a  series  of  images  uioije  or  less  in  chronological  

.order  take -place.    The  images  seem  to  be  part  of  an  internal 
continuum.    The  daydream  experience  is  more  similar  to  events^ 
in  external  reality  than  memory  images,  and  a  person  is  less    .  . 
likely  to^  appreciate  the  experience  as 'a  visualization. 

Hyphagoqi c  and  hypnopompic  imagery  experiences  occur  in  the 
twilight  state  between  states  of  sleep  and  waking.    When  occuriu5 
before  sleep  they  are  called  hypn^^gogic;  when  they  occur  just 
after  sleep,  before  becoming  fully  awake*,  they  are  called 
hypnopompic.    These  images  generally  tend  to  be  vivid^  detailed  ^ 
(ind  beybnd  the  reach  of  conscious  control. 

Dreams  are  consideVed  one  of  the  most  important  categories 
of  imagery.    Sleep  studies  have  shown  that  people  dream  throughout 
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sleep,  but  are  most  likely  to  report  visual  images  during 
phases  of  REM  sleeo.  Dreams  can  have  the  most  compelling 
sense  of  reality  of  all  the  types  of  imagery. 

Hal luci nation  or  vision  is  less  frequentl_y  experienced  as 
visualization.    Usually  the  person  believes  the  image  he  saw 
was  external  to  himself.    Research  has  shown  that  these  images 
are  extremely  vivid  and  can  occur  when  people  are  under  the^ 
influence  of  certain  drugs,  praying  or  meditating,  deprived  of^ 
sleep  or  food,  been  in  sensory  deprivation  chambers,  experience 
high  fever,  or  experienced  repetitive  si tuations  such"  as  night" 
driving. 

^ Af ter-iniaqe  and  thclrecurrent  imags^are  "two  other  comtncn 

^^type5-o^  -v^isual^exp&ia^encev— The~after-ima^    takes  place^fter  

looking  at  a  bright  object  ag^nst— a^^d^rk  backgrounjl.    The  original 
image  lasts  a  few  seconds  then  it  is  followed  by  li^n  eg  active  after- 
image.   The  recurrent  image  occurs  if  prolonged  periods  are  spent^ 
staring  at  the  same  scene.    The  ima,ge  may  occur  immediately  after 
looking  at  the  scene  or  several  hours  later  when  eyes  arc  closed 
to  rest. 

Psychologists  have  found  these  definitions  and  labels  of 
imagery  useful  for  researching  visualization.    However,  it  is 
apparen.t  that  all  of  these  visual  images  striare  a  common  continuum 
in  defining  the  nature  of  the  mental  image.  Additional  definitions 
can  be  found  In  Holt  (1964),  Segal(1971),  or  Sheehan(1972) .  . 


Imagery  i n  the  Beha vi oral  Sci ences 

The  emp'^irical  investigation  of  imagery  as  a  mediator  of 
behavi or , i n  the  acquisition,  storage  and  retrieval  of  information 
has  been  approached  in  several  ways.  For  example    words  have 
been  rated  along  an  imagery  dimension  in.  terms  of  the  ea$e  with 
which  they  evoke  a  sensory  image;  or,  imagery  has  been  operation- 
ally defined  as  instructions  to  use  imaginal  processes  in  perform- 
ing certain  tasks.    Another  approach  has  been  to  investigate 
individual  differences  in  the  abi li ty  to  el i ci t  a^d  utilize 
imag'es  "i"n~t'firiTfki ng  and^  problem  solvingw  Several  of  these  approaches 
will  be. presented  in  more  detail* 

In  one  approach  to  imagery,  when  pictures  are  compared  tQ 
"wolrds  aS"s"timuli  "in  "experimental  learning  tasks,  significant 
differences  are  usually  found  (Paivi'o,  1969;  Paivio  &  Rowe,  1970; 
Pai'vio  &  Smythe,  1971)*     Imagery  in  these  ^studies  are  defined  in^ 
terms  of  image-arousing  value  or  concreteness  of  the  stimulus 
materials*    Paivio  (1969)  has  suggested  that  words  can  derive 
their  meaning  through  at  least  two  kinds  of  associations*  Concrete 
words  presumably  derive  their  meaning  through  associations  with^ 
concrete  objects  arid  events  as  well  as  through  associations  with 
other  words*    Therefpre,  such  words  acquire  the  capacity  to  evokre 
bo^  nonverbal  images  and  verbal  processes  as  associative  reactions* 
Abstract  words ,  howej/er,  derive  their  meaning  primarily  through 
i ntraverba Kexperie^nces  and  more  effectively  arouse  verbal  associa-^ 
tive  than  imagi^l  processes*    When  imagery  evoking  worcfs  have 
been  used  In  word  p^r  experiments,  the  noun-adjective  order  as 


opposed  to  the  adjecti ve-noun'  order  have  been  more  easily 
learned  (Lambert  &  Paivio*  1956;  Pai vio,- 1963;  Yuilje,  Paivio, 
&  Lambert)  1969)*     Imagery  evoking  words  have  also  been  found  I 


to  be  positively  effective  in  free  recall,  serial  learning  and  / 

i 

verbal  discrimination  learning.    Clear  exceptions  to  this  positive 
effect  occur  when  sequential  i^temory  tasks  are  , demanded,  where 
words  rather  than  pictures  result  in  a  better  performance  (Paivio 
&  Caspo,  1969).    The  difficulty  of  identifying  the  type  of  injagery 
used- in  these, paired-associate,  tasks  has  been  Studied  by  Calvano 
(1974)'.    Calvano  could  find  no  significant  predictors  of  perform- 
ance  using  seven  different  cognitive  factor  tests  because  of  the 
inability  of  the  tests  to  identify  the  actjual  type  of  imayery 
necessary  to  malc'e  associations. 

_    In  another  approach  to  Imagery,  instructions  or  training 
on  the  use  of  imagery  have  been  mani  pul  a  ted' i  n  the  v^irlous  studies 
(Bower,  1972;  Bugelski,  Kidd,  &  Segman , ,  1968;  Paivio  &  YuiUe, 
1967>.  1969).    Generally*  the  fi ndi ngs^  from  these'  experi ments 
consistently  show  a  positive  effect. in  the  ability^to  recall  in- 
formation when  imagery  is  used  as  a  medlational  devite. 

Other  researchers  have  attempte^d  ta  identify  imagery  at 
various  developmental  stages.  For  example  Pressley  (1977)  focuses 


attention  on  the  effects  of  imagery ..a^t^-TSfrious  developmental 
levels,  but  in  particular  in  children's  learning.    Findings  indicate 
that  children's  learning  from  imposad  pictures  are  almost*s*lway$ 
learned  bejtter  than  words.    From  ages  4  to  10  children's  pictorial 
recognition  is  superior  to  verbal  recognition.    Furthermore  it  v;as 
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found  that  imposed  images  can  increase  children*?  prose  learning 
if  the  pictures  accurately  depict  information  from  the  text.  To. 
the  extent  that  pictures  depict  inaccurate  or  irrelevant  infor- 
mation,  pictures  were  found  to  have  an  adverse  effect  on  children's 


prose  learning,  ,  -  ^  . 

The  approach  which  has  generated  the  most  conflicting 
speculations  of  internal  mechanises  stems  from  the  research 
investigating  the  memory  structures  by  which  pictures ^and  words 
are  processed.     One  view  is  referred  to  as  the  verbal  loop  hypo- 
thesis {Glazer  &  Clark,  1963),    This  single  systemJiypothesi s  

of  picture-word  memory  proposes  that  people  process  pictures  by 
translating  picture  information  into  a  series  of  words,  storing, 
this  verbalization,  and  retrieving  from  it  if  a  response  is  re-*^^ 
qilired.    An  opposing  view   by  Paivio  {1971  ,  1974)  proposes  a  dual 
codi ng' hypothesi s  in  which  two  separate  memory  systems  (one  for  ^ 
verbal  symbolic  processes  and  another  f:?*"  nonverbal  imagery 
proces'sesjare  utilized.    He  states  that  the  two  systems  may  operate' 
independently,  but  are  i nterconnected  and-  may  also  operate  1n. 
contraction  wi  th  each  other/ ,Reasearchers  currently  feel  that 
continued  investigations  i n- mental,  i magery  wi 1 1  provide  possible 
explanations  to  these  proposed  memory  and  processing  structures. 
The  importance  of  this  Ijne  of  research  has  recently  been  stated 
by  Fleming  (1977)  who  contends  that  a  better  understanding  of  how 
humans  process^-  store,  and  regenerates  pictorial  information  will  / 
be  beneficial  to  both  media  research  and  practice*  ' 


lis  ^"'^ 


Imagery  In  the  Biological  Sciences 

Exciting  explorations  in  the  neurosciences  and  medicine 
have  been  extending  our  understanding  of  the  nature  of* the  mental 
image  and  i ts ' importance  in  our  daily  lives.    The  mentaJ  image,, 
jn  parti  cajI  ar  the  visual  image  is  currently  incorporated  in  the 
treatment  of  chancer  patients  .(Simonton  &  Matthews-Simonton ,  1978)^ 
psychosomatic  patients  with  migraine  headaches,  Raynaud's  dise^ise, 
hypertension  and  asthma  (Green  &  Green,  1977)  and  chronic  pain 
patients  (Shealey,  1977)»    Through  relaxation  and  visualization 
patients  are  directed  to  imagine  the  Iqcation  of  their  diseases 
irr  their  bodies,,  "see"  the  natural  immune  agents  of  the  body 
engage  with  the  treatment  to  fight  the  di sesase,  ^and  then  visuaTi'ze 
the  body  ridding  itself  of  the  unwanted  cells  through  its  normal 
el imi  nation ^system* 

^  Coue  ahd'Brooks  (1974),  strong  proponents  of  the  power  of 

the  imagination  over  the  will,  encouraged  all  of  their  patients* 

... 

to  allow  their  bodies  to  respond  to  their  imaginations  for  healing. 
The  basic  premise  being  that  the  person  make  a  clear  mental  - 
statement  of^  what  he    or  she  wants  to  hajppen*    Thus,  the  person 
visualizes  tl^e  desired  outcome  add  in  this  w5y  mental  imagery 
serves  as  a  method  for  sel  f-di.rection  - 

In  other  biological  approaches  scientists,  exploring  the  use' 
of  biofeedback,  have  realized  that  the  mental  image  can  serve  as'  ' 
the  link  between  Xke  conscious  arid  autonomic  functions  of  the  body 
(Green  &' Green,  1977),    As  patients  respond  to  the  lights,  dials 
or  tones  of  the  biofeedback  equipment  the  conscious. ml nd  forms 
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links  to  the  suhconscj ous  ttirougti  kinesthetic  sensation  and 

It  " 
visual  images*    When  pa  ti  en  ts  are  "  tral  ned**  the  equi  pmen  t  i  s  no 

1  onger  needed  because  the  patient  maintains  a  mentiil  image  of  , the 

sensation  and  vis.uali2es  the  alterations  of  the  autonomic  system 

through  changes  in  temperature ,  circulation,  heart  rate  or  bl ood 

pressure*  Other  approaches  have  included  studies:  1  n' haVl uc i nati ons 

and  the  effects  of  hallucinogenic  drugs  (Horowitz,  1964;  Saravay 

&  Pardes,  1967).;  in  sensory  and  perceptual  deprivation  (Bexton, 

Heron  &  Scott,  1954;  Shurley,  1962;  Ziskind,  1965);  in  the  effects 

of  jnarginal  and  subliminal  stimuli  (Fisher  &/paul ,  1959;  Potzl , 

.1917;  Shevrin  &  Luborsky,  1958);  in  neurology  such  as  electro- 

encephalography,  direct  stimulation  of  the  brain,  and  the  reticular 

activating  system  of  the  br^in  stem  (Penfield,  195 1  ;<?  Schei  bel  & 

S.cheTbel  ,  1962).v_iji  hypnosis  and  auto-suggestion  (Fromm  &  Shoi:^ 

1972;  Kroger,  1963;  LeCron,  1971;  Luthe  &  Scfjultz,^  1969);  and 

in  biofeedback  and"  creativity  (Arieti,  1976;  Green  &  Green,  1977)» 

Functioning  of  the  Brain     ^  , 

Recently  Interdisciplinary  studies  in  neurophysiologlcal 
research, has  provided  behavorial  and  cognitive  researchers  with 
new  insights  into  memory  and  processing  structures*-    The  evidence  . 
from  ,neurophysiological  research  lends  support  to  the  plausibility 
of  two  independent  memory  systems*    The  distinction  between  the 
processinng  of  verbal  and  non(?erbal  stimuli  have  been  made  in 
connection  with  the  apparent  functional    asymmetries  of  man's  two 
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cerebral  hemispheres  (Kiinura,  1973)/ 

* 

-  \  Research  has  indicated  that  left  and  right  hemispheres' 
iO  man  are  to  ^some  exteni;  specialized  for  diffeVent  perceptual 
and  cognitive  processes.    Evi dence  "f rom  unilateral  cerebral 
'lesions  (Milner,  1971;  Rubino,  1970.  )  and  observation  of". the 
abilities  of  tte  separate  hemispKeres  following  forebrain* 
commisurotomy  (Gazzaniga  &  Sperry,  1967)  have  shown  that  in 
mos^right  hanid&rs,  the  left  hemisphere  is  commonly  involved 
in  verbal  numerical  tasks  while  the  right  i s  'special i zed  in 
complex  spatial  processing.        .      ^  *  , 

A  number  of  recent  studies  have  reported  hemispheric 
asymmetry  in  the  elet:frroerxcephaliograph  (EEG)  as  a  fuTvrtioti  of 
cognitive,  tasks  (Galin  &  Ornstein,  1972;  Goodman-,  Beatty,  & 
MuVhoUand,   1980  ;        Morgan,  MacDonald,  &  Hilgard,  1974;^ 
Morgan,  McDonald  &  MacDonald,  1971;  Rebert  S  Mahoney,  '1978). 
The  invest4,gations  indicate  th^t  verbal  tasks  are  typica]ly 
associated  with  increa.§es  in"  high  frequency  left  hemisphere  ' 
activity  (or  a  corresponding  decrease  in  alpha  activity)  relative 
'to  right  hemisphere  act-ivity;  while  spatial  tasks  are  associated 
with'the  opposite  asymmetry/ 

Other  current  research  has  suggested  that  the  brains  of 
male  and  female  humaos  are  differentially  lateralized  v/ith  respect 
to    cognitive  function  (Bouchard  &  McGee,  1977  ;  B^uffrey  &  Gray, 
1972;  Eise;n>burg  SWIcGjnty,  197^7;  Marshall,  1973  ;  WU^ls^n,  19/6), 
Evidence  has  also  been  generated  which  indicates  that  cerebral 
lateralization  develops  sooner  in  females  than  in  mal£S  ^Kimura, 
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1967).    Whether  this  early  hemispheric  specialization  aniong 
■  female'l  continues  into  a^iu'tthood  does  not  set<ii  conclusive  as 
yet.    Tucker  ('l976)  supports  the  theory  that  there  i^-.Xess — ^ 
differential  usage^  of- ther  hemsplTeres  in  females  than  In  males 
who'  tfend  to  show  greater' hemi spheri c  specialization.  Systematic 
studies  to  assess  differences  i  n  cej:ebr2Ll_a.symmetry  between 
the  sexes  during  performance  of  a-variety  of  cognitive  tasks 
will  aid  in  exploring  t>his  theory^,    Use  of  the  EE6  may  help 
to  objectify  these  i  nvesfcig^a ti ons. 

Instrumentation  Isolating  Imager^^ 

Of  primary  interest  to  rese^archers  has  been  the  attempt^^d 
developments  of  *^t  \  t*ten  tes ts^  whi ch  can  acc*ura  tely  assess  one 
or  several  elements  of  imSigery^/    Researchers  investigating  imagery 
'as  an  individual  difference  variable  have  *devel oped  two  .types  of 
rating. scales  to  identify  high  or  Iqw  imagery  ability.    The^  fir^t 
type  of  assessment  involves  a  subjective  scale  of  "vividness" 
whijGrJi  can  tie  defined  as  the  quality  of  the  image  (vivid  or  vague) 
that  the  person  is  able  to  envision  in  their  mind  {Harks,  1972; 
Sheehan,  1966;  Sheehan  &  Nei sser,-  1969)  /  The  second  type  of 
assessment  tnvdlves^the  use  of  spatial  manipulation  tests^  (Ernest 
&  Paivio,  1969J  Paivio,  1971;,  Stewart,  1965),  .We  v/ill  discuss' 
instruments  which  are  respective  of  both  scales. 

■   Historically ,  Galton  (1880)  developed  the  first  imagery  question- 
'  ndire.    He  made  th^first  observations  on  imagery,  i*eTaNjed  them  to 
differences  in  sex  and  age,  and  raised  the  possibilty  of  training 
individuals  to  increase  the  vividness  of  their  evoked  images. 
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The  test  that  became  most  frequently  administered  was 
the  Betts'  {19Q9)  Questionnaire  upon  Mental  Imagery.  Unlike 
^  ,  Galton's  t^st,  which  emphasized  visual  images,  Betts'  test  with 

150  items  evaluated  vividness  of  evoked  imagery  in  seven  sensory 
modalities:  visual*  auditory,  cutaneous,  kinesthetic,  gustatory,  ' 
ol/actory,  and  organic.     In  the.l9.60's  Sheehan  (1967)  constructed 
a  shorter  version  of  the  Betts'  test  with  only  35  items  which 
,    he  called  the  ".Betts  QMK 

Recen-tly  Marks  (  1973)  published  an  imagery  questionnaire 
which  concenti^a ted  exclusively  on  the  visual  modality*    His  test, 
called  the  Vividness  of  Visual  Imagery  Questionnaire  (VVIQ), 
contains  16  items;  the  five  visual  items  from^the  Betts  QMI  are 
supplemented  by,  the  addition  of  11  new  items. 

Sev*eral  authors  have  surveyed  the  psychometri c  properti es  ^ 
of  these  self-report  i nventories  of . Imagery  (Whit^e,  Sheehan, 
'&  Ashton,  1977)»    Their  findings  seem  to  indicate  that  these 
inventories  show  a  degree  of  reliability  in  terms  of  internal 
consistency  and'  test-retest  stability*    HoWever,  establishing 
their  validity  as  measuring  instruments  seems  to  be  a  problem 
becaiise  the  items  on  the  scales  may  not  mean  the  same  thing  to 
every  subject*  the  second  type  of  instruments  involve  the  space 
factor.    The  space  factor,  found  by  THurstone  (1938),  was  de- 
fined as  facility  with  spatial  and  visual  imagery*    The  space 
factor  w£^s  measured  by  tests  such  as  Flags  (Thurston  a  Jeffrey, 
^1956)  in  which  the  items  are  pairs  of  flags  with  the  two  members 
shown  jfn -different  positions  and  the  subject  is  to  indicate 
Whether  or  not  one  has  been  turned  over  to  show  the  reverse  side, 
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Among  the  tnany  tests  of  this  kind»  thpseTrhaX^ve  been 
used  in  research  on  imagery  include  the  f^.Ugs  Test»  theWrnnesota 
Paper  Form  Board*  the  Kuhlmann-Fi rich  Space  Test*  and  Thurstone*s 
Spatial  Relations  Test*    The  spatial  ability  tests  are  perceptual, 
in  nature  , and  are  usually  grouped  or  correlated  with  cognitive, 
abilities*     For  example  Guilford  (1967)  interprets  images  as 
revivals  of  the  perceptual  experience  and  places  them  in  the  . 
categories  of  memory  abilities*    While  Paivio  (1971)  ^adopts  a 

^more  general  viewpoint  and  considers  imagery  as  appropriately 
falling  into  both  cognition  and  memory  categories*    The  adminis- 
trati'on  of  these  instruments  have  enabled  researches  to  identify 
^eyeral  individual  differences  which  relate  to  cognitive  processes 
and  memory*    Studies  have  shown  that  individuals  identified  as 
high  in  imagery  ability*  according  to  objective  spatial  test> 
surpass  low  imagers  in  their  incidental  memory  for  visual  stimuli 
(Sheehan  &  Neisser>f969) >  in  the  speed  of  their  imaglnal  and  verbal 
associative  reactions  to  concrete  and  abstract  stimulus  words 
(Ernest  &  Paivio>  3973a)>  and  in  ^the  acc**racy  with  which  they 
identify  stimuli  (Ernest  &  Paivio»  1979b). 

Di  Vesta  and  Ross  (1971)  have  found  that  high  imagers  have 
an~advantage  over  low  imagers  when  the  stimulus  is  of  low  rated 
imagery*    On  the  other  hand>  there  is  less  difference  in  performance 
between  the  two  groups  when  the  stimulus  is  of  high  rated  imagery*  - 
From  the  Di  Vesta  and  Ross  study  (1971)  it  appears  that  imagery 
ability  affects  performance  for  the  same  reasons  that  concrete 

.  stimuli  do.    When  stioiul i' are  concrete  there  is  no  further  advantage 
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to  be  gained  by  h?iving  high  imagery  ability;  -the  stimuli 
are  equally  discriminable  to  both  high  and  low  imagers. 
However,  when  stimuli  are  of  low  rated  imagery,  that  is, 
when  they  are  abstract,  their  ambiguity  can  be  lessened  by 
the^magjnal  ability  of  the  high  imager.    Additional  support——^ 
for  this  theory  may  be  found  In  Ernest  and  Paivio  (l971aK' 
When  they  measured  reaction  times  to  elicit  a  verbal  associate 
or  to  arouse. an  image,  the  high  imager's  performance  was 
superior  tQ  that  of  the  low. imager  when  the  stimuli  was  abstract 

Summary 

The  primary  issue'which  the  authors  have  attempted 
to  address  in  thi$  paper  is  that  the  recent  developments 
and  techniques  in  imagery  research  offer  new  evide~nce  and 
insights  into  plausible  theories  of  the  mind's  functions* 
Thel  re-emergence  of  imagery  as  a  research  area'  has  been 
prompted  by  the  expanded  technology  and  improved  instrumentation 
have  provided  the  terminology  necessary  to  identify 


the 


possible  areas  of  Imagery  exploration*    The  current 


stuc^tes  selected  and  presented  from  the  behavioral  sciences 
and  jbiolpgical  sciences  have  both  immediate  applicability  and 
furtier  potential^*    The  findings  of  these  studies  validate 
theo^es  of  cognition  and  physiological  processing  while 
offer^ing  Controversy  and  need  for  further  interrelatedness 
by  other  i^nvestigators. 


,  .  In  conclusion  the  authors  wish  to  reinforce  their 
initial  statement  that  the  field,  of  educational  commun^ 
ications  and  technology  has  available  a  growing  literature 
base  which  complements  the  external  vi sual i zati on  and 
perception  research-    This  ^imagery"  literature  and  increas 
ing  resources  provides  the  foundation  for  further  in- 
vestigations  into  the  internal  visualizing  and  processing 
of  the  mind's  functions. 

Periodicals  and  Organizations 

National  and  international  interest  in  the  study  of 
mental  imagery  has  resulted  in  a  ^variety  of  new  periodicals 
and  organizations.    Source  information  f or^contacting  these 

^  H 

organizations  and  publishers  follows  the  reference  list- 

Of  speci  al  note  i  s  the  Journal  of  Mental  Imagery  which 
began  publishing  a  .selection  of  experimental ,  clinical ,  * 
theoretical,  and  review  articles  on  mental  imagery  in  the 
Spring  of  1977.    Also  th&  Brain  Mind  Bulletin  is  published 
every  first  and  third  Monday.     It  provides  a  brief  review 
of  new  theories  arid  techniques,  practical  applications, 
research  ideas  and  news  of  conferences^    A  bulletin, 
entitled  Imagery  is  published  by  a  nev/  organization,  the 
American  Association  for  the  Study  of  Mental  Imagery. 

Lastly  the  .American  Educational  Research  Association 
has  recently  formed  a,  new  Special  Interest  Group: 
Mind/Body  Education-    Their  purpose  it  %o  undertake  and 
promote  research  into  the  areas  of  biofeedback,  left/right 

.      .  •    12G  " 


Hemisphere  studies,  state-specific  studies  (e.g.,  dreams, 
several  kinds  of  meditation,  yoga,  hypnosis,  auto-suggestion 
imagery,  and~mind  drugs)  and  latent  abilities  to  determine 
their  educational  significance  and  implications. 


127 


REFERENCES 

Arieti,  S.   Creativity,  the  magic  synthesis.   New- York:  Basic 
Books, 1976. 


_Setts,  G.H.   The  distribution  and  functions  of  mental  Imagery. 
New  York:  Teachers  College,  Columbia  University,  1909. 

Bexton,  W.H.,  Heron,  W.,  &  Scott,  T.H.   Effects  of  decreased 

variation  in  the  sensory  environment.   Canadian  Journal  of 
Psychology,  1354,  8,  70-76.  ^ 

Bouchard,  Jr.,  T.J,,  &  HcGee,  H.^i.   Sex  differences  In  human  spatial 
ability:  not  an  X-1  Inked  recessive  gene  effect,    Soe.ial  Biology, 
1977,  24(4),  332-335,- 

Sower;  G.H.   Mental  imagery  and  associative  learning.    In  Lee  Gregg 
•  (Ed.),  Cognition -and  learning  memory.    New  York:  Wiley,  197.2. 

Buffery,  A,W.H.,  &  Gray,  J. A.   Sex  differences  In  the  development  of 

spatial  and  linguistic  skills.    In  C,  Ounsted  &  DX,  Taylor  (Eds.), 
Gender  differences:  their  ontogeny  and  significance.  London: 
Ciiurchill  Livingstone,  1972, 

Bugelski,  B,R.   The  definition  of  the  image.    In  S.J.  Segal  (Ed.), 

Imagery:  Current  cognitive  approaches.   New  York:  Academic  Press,' 
B?l.  '■ 

Bugelskij  B.R^,  Kidd,  E.,  &  Seginan,  J.  .Image  aS' a  mediator  in  one-trial 
paired-associate  learning.   Journal  of  Experimental  Psychology, 
1968,  75,  69-73. 

Calvano,  M.A.    Predicting  the  use  of  imagery  as  a  mediation  strategy. 
AV  Communication  Review,  1974,  22,(3),  259-277. 

Coue,  E.,  &  Brooks,  C.H.   Suggestion  and  auto-suggestion.    New  York: 
Samuel  Weister,  1974. 

Di  Vesta,  F.J.,  &  Ross,  S.M.    Imagery  abil ity,^  abstractness  and  word 
order  on  variables  in  recall  of  adjectives  and  nouns. 
Journal  of  Verbal  Learning  and  Verbal  Behavior,  1971,  10;,  686-693. 

Eisenberg,  T.A.,  &  McGinty,  R.L,    On  spatial  visualization  in  college  - 
students.    The  Journal  of  Psychology,  1977 y  95,  99-104. 

Ernest,  C.H.,  &  Paivio,  A.    Imagery  ability  in  paired-associate  and 
incidental  learning.    Psychonomic  Science,  1969,  15,  181-182. 

Ernest,  C,H,,  &  Paivio,  A.  Imagery  and  verbal  associative  latencies 
as  a  function  of  imagery  ability.  .Canadian  Joilv>nal  of 
Psychology,  1971a,  25,  S3-90. 


Ernest,  C.H.,  &  Paivio,  A..  Imagery  and  sex  differences  in  incidental 
recall'.   British  Journal  of  Psychology,  1971b,  62,  67-72. 

Fisher,  C».  &  Paul,,  I.H.   The  effect  of  subliminal  visual  stimulation  on 
imagery  and  dreams:  a  validation  study.   Journal  of  American 
Psychoanalytic  Association,  1959,  35-83. 

Fleming,  H.L.   The  picture  in  your  mind.   AV  Coimiunication  Review, 
1977,  2£{1),  43-62.       .  " 

Fromm,  E.,  &  Shor,  R.E.   Hypnosis:  Research  developments  and 
•  perspectives.   Chicago:  Aldine-Athertc.i,  Inc.,  1972. 

Galin,  D.,  &  Ornstein,  R.   Lateral  specialization  of  cognitive  mode: 

an  EEG 'study.    Psychophysioloqy,  1972,  £(4),  412-418.  ^ 

Galton,  F.   Statistics  of  mental  imager-y.   Mind,  1880,  5-  301-318. 

Gazzaniga;  H.,  &  Sperry,  ft.  j.anguage  after  section  of  the  cerebral 
comnriissures.   Brain,  1967,,  90,  131-148. 

Glazer,  H.,  &  Clark;  W.H.   The  iverbal  loop  hypothesis:  binary  numbers. 
Journal  or VerbaT  Learning  and  Verbal  Behavior,  1963,  2_,  301-309. 

Goodman,  0.,  Beatty,  J.,     MulhoUand,  T.B.    Detection  of  cerebral 
lateralization  of  function  using  £EB  alpha-contingent  visual 
'   stimulation.   Electroencephalography  and  Clinical  Neurophysiology, 
1980,  48,  418-431.- 

Green,  E.,  &  Green,  A.   Beyond  biofeedba'ck.    San  Francisco:  Delacorte 
Press/Seymour  Lawrence,  1977. 

Guilford,  J.P:   The  nature  of  human  intelligence.   New  York:  McGraw- 
Hill-,  1967.    ,  -  . 

Hebb,  D.O.   The  American  revolution.   American  Psychology,  I960,. 15, 
735-745. 

Holt,  R.R.    Imagery:  the  return  of  the*ostracized.   American  Psychologist, 
,1964,  19,  254-264. 

Horowitz,  H.   The  imagery  of  visual  hallucinations.   Journal  of  Nervous 
and  Mental  Diseasesf  1964,  138,  513-523. 

Horowitz,  M.    Image  formation  and  cognition.    New. York:  Appleton- 
,  Century-Crofts,  1970. 

Kitnura,  D.   Functional  -asycmetry  of  the  brain  in  dichotic  listening. 

Cortex,' 1967,  3,  163-178.  * 

Kimura,  D.   the  asymmetry  of  the  human  brain.   Scientific  American, 
1973,  228,  70-78.  .  - 


Kroger,  W.S»^  Clinical  and  experiTnental  hypnosis:  In  medicine,  du^tistryj 
^  and  psychology >    Philadelphia,  PA:  J»B.  Lippincott,  1963* 

Umbert,  y»E»,  &  Paivio,  A»   The  influence  of  noua-adjective  order  oh^ 
learning.    Canadian  Journal  of  Psychology,  1956,  10,  9-l2»^  \ 

LeCron,  L.M»    Self-hypnotism:  the  technique  and  its  use  in  daily  living. 
Englewood  Cliffs,  Prentice-Hall,  Inc.,  1971. 

.Luthe,  W.,  &  Schultz,.  J.   Autogenic  therapy  (6  vol.)*    New  Vork:  Grune 
and  Stratton,  1969. 


Marks,  D.F.  Individual  differences  in  the  vividness  of  visual  imagery 
and  their  effect  on  function.  Irf  P.  Sheehan  (Ed.),  The  function 
and  nature  of  imagery*   New  Tork:   Academic  Press,  1972.  ~ 

Marks,  D.F.   Visual  imagery  differences  in  the  recall  of  pictures. 
British  Journal  of  Psychology,  i973,  64,  17-24. 

Marshall,  J.C.   Some  problems  and  paradoxes  associated  v/ith  recent 

accounts  of. hemispheric  specialization.    Neuropsychologia,  1973, 
11,  463M70.  / 

/         ■  '  " 

Milner,  B.    I nterhemi spheric  differences  in  the  localization  of 

psychological  processes  in  man.   British  Medical  Bulletin.,  1971, 

21,  272-277.   ^  . 

Morgan,  A.H.,  MacDonald^  H.,  S  Hilgard,  E.R.   EEG  alpha:  lateral  asymmetry 
related  to  task  and  hypnotizability.    Psychophysiology,  1974, 
11(3),  275-282.  ^ 

Morgan,  A. H.,  McDonald,  P,^  &  MacDonald,       Differences  in  bilateral 
alpha  activity  as  a  function  of  experimental  task" with  a  note  on 
latral  ^e  movements  and  hypnotizability.  Neuropsychologia^ 
1971 .  9,  459-469.  ' 

Paivio,  A.   Learning  of  adjective-noun  paired-associatesas  a  function 
of  adjective-noun  word  order  and  noun  abstractness.  Canadian 
Journal  of  Psychology.  1963,  17_,  370-379. 

Paivio,  A.   Mental  imagery  in  associative  learning  and  memory. 

Psychological  Review,  1969,  76,  241-263.  ^ 

Paivio,  A.  .Imagery  and  verbal  processes.   New  York:  Holt,  1971. 

Paivio,  A.   Language  and  knowledge  of  the  world.   Educational  Researcher, ^ 
1974,  3(9),  5-12. 

Paivio,  A.,  &  Csapo,  K.   Concrete  image  and  verbal  memory  codes. 
Journal  of  Experimental  Psychology,  1969,  80(2),,  279-285.' 


ERIC  .  .   ■  '         ^  130 


121 


PaiviOj  A.,  &  Rowe,  E.J.    Noun  imagery,  frequency,  and  meaningfulness 
in  verbal  discrimination,    oournal  of  Experimental  Psychology, 
1970,  85,  264-269. 

Paivio,  A.,  &  Smythe,  Word  imagery,  frequGncy\  and  meaningfulness 

in  short-term  memory.    Psychonomic  Science,  1971,  22,  333-335. 

Paivio,  A.,  &  Yuille,  J.C.    Mediation  instructions  and  word  attributes 
in  paired-associate  learning.    Psychonomic  Science,  1967,.  8,  65-66. 

^.Paivio,  A.,  &  Yuille,  J.C.    Changes  in  associalive  sU'dltfgies  aif^d  paiT^d- 
associate  learning  over  trials  as  a  function  of  word' imagery  and 
type  of  learning  set.    Journal  of  Experimental  Psychology,  1969, 
79,  458-463. 

Tenfield,  W.   Memory  mechanisms.   Transactions  of  the  Amerlcart 
Heuroloffical  Association.  1951,  76,  15-31. 

Ptttzl*  0.    .  The  relationship  between  experimentally  induced  dream  images 
and  indirect  vision.^    (Wolff,  J.,  Rapaport,  D.,  &  Annin,  S. 
Psychological  Issues,  2  (whole  no.  3)',  Monograph  7,  41-120  trans,) 
1960.    (Originally  published  in  Z.  Heurol.  Psychiat.  37;,  278-349).. 

Pressley^        Imagery  and  children's  learning:  putting  the  picture  in  the 
develojjmental  perspective.    Review  of  Educational  Research,.  1977, 
47(4),  585-622. 

Robert,  C.S.,  &  Hahoney,  R,A.   Functional  cerebral  as^onmetry  and 
performance  III.    reaction  time  as  a  function  of  task,  hand, 
sex,  and  EEG  asynunetry.    Psychophysioloqy,  1978,  15(1),  9-15. 

Richardson,  A.   Mental  imagery.    New  York:  Springer  Publishing  Co., 
Inc.,  1969.  .  ^ 

Rubino,  C.A.    Hemispheric  lateralizationof  visual  perception.  Cortex, 
1970,  6,,  102-120. 

Samuels,  M;,  &  Samuels,  Jl.    Seeing  with  the  mind's  eye.    N&v  York: 
Random  House,  197^.\  ^ 

Saravay,  S.,  '6  Pardes*  H.   Auditory  elementary  he^llucinations  in  alcohol 
withdrawal  psychosis,   Archives  of  General  Psychiatry,  1967,  16, 
652-658. 


Scheibel,  M.E.,  &  Scheibel,  A,B.    Hallucinations  and  the  brain  stem 
reticular  core.    In  L,J.  West  (Ed.),  Hallucinations.    New  York: 
Grune  and  Stratton,  1962.         \  ^ 

Se?9al,  S.    Processing  of  the  stimulus  in  iniagory  and  perception.  In 
S.  Segal  (Ed>),    Im59ery:   current  cognitive  approaches.  Nev/ 
York:  Academic  Press,  1971.  X  " 


SheeKan,  PM*    Functional  similarity  of  imaging  to.  perceiving: 

^    individual  differences  in  vividness  of,  imagery.    Perceptual  and 
Motor  Skins,M966,  23,  1011-1(333. 

Sheehan,  PM.   A  shortened  form  of  Betts'  questionnaire  upon  mental 
imagery.    Journal  of  Clinical  Psychology,  1967,  23^,  386-389, 

Sheehan,  ?M.   Thg^nction  and  nature  of  imageV^y.    New  York:  Academic 
Press,  1972^  ':  ' 

Sheehan,  P.W,,  &  Neisser,       Some  variables  affecting  the  vividness 
of  imagery  in  recall.    British  Journal  of  Psychology,  1969,  60, 
.71-80,  * 

Shevrin,  H,,^&  Luborsky,  L.    The  measurement  of  preconscious  perception^ 
in  dreams  and  images:    an  investigjition  of  the  Poetzl  phenomenon. 
Journal  of  Abnormal  and  Social  Psychology,  1958,^-56,  285-294, 

Shurley,  J,T,   Mental  imagery  in  profound  sensory  isolation.    In  L",J, 
West  (Ed,),  Hallucinations,  .New  York:  Grune  and  Stratton,  1962, 

Simonton,  0,C,,  &  Mattheivs-Simonton,  S.    Getting  well  again,  Los 
Angeles:  J, P,  Tarcher,  Inc,  1978,  . 

Stev/art,  J,C,    An  experimental  investigation  of  imagery.  Unpublished 

doctoral  dissertation.  University  of  Toronto,  1965.  ' 

Thurstone,  L,L.    Primary  mental  abilities,  . Psychometrika ,  1938,  No, 1,1 
(Monograph) , 

Thurstone,  L,L,,  &  Jeffrey,  T.E,   Flags:    a  test  of  gpace"thin1<ing^ 
Chicago:  Education  Industry  Service,  1956,  ^  ~^ 

Tucker,  D,H,    Sex  differences  In  hemispheric  specialization  for 

synthetic  visuospatial  functions,    Heuropsychologig,  1976,  14, 
i         447-454,    .  '  ^ 

Watson,  J,B,    Psychology  as  the  behaviorist  viev;s,  it.  ^  Psychological 
Review;  1913,  20,  158-177,  . 

White,  K, ,  Sheehan,  P.W.,  &  Ashton,  R,    Imagery  assessment:    a  survey  of 
-self -report  measures.    Journal -of  Mental  Imageir^y,  1977,  1_(1),  145-170 

-  Witelsdn,  S,F.    Sex  and  the  single  hemisphere?:  specialization  of  the 
right  hemisphere  for  spatial  processing.    Science, ,1976,  193, 
425-427,        ■  .  - 

Yuille,  J,C,, 'Paivio,  A,,  &  Lambert,  W.E,    Noun  and  acijective  imagery  / 
and  order  in  paired-associate  learning  by  French  and  English 
subjects,    Cahadjan  Journal  of  Psychology,  1969 ,-22;;> 459-466, 

Ziskind,  E,    An  explana1;ion  of  mental  symptoms  found  in  acute  sensory 

deprivation:  researches  1958-1963,    American  Journal  of  Psychiatry, 
a965,  121,  939-946, 

■    ,      ,      '  132  ■  .  M 


PUBLICATIONS  EMPHASIZING  MGERY 

Brain  Mind  Bulletin 

Interface  Bress 

P.O.  Box  42211 

Los  Angeles',  CA  90042 

Imagery:  .Bulletin  '  ^. 

American  Association  for  the. Study  of  Mental  Imagery 

§80  S.  San  Vincente  Blvd. 

Los  Angel e5,  CA  90048 

Journal  of  Mental  Imagery 

Brandon  House,  Inc. 

P.O.  Box  240  '  . 

Bronx,  New  York    10471    -  \ 


PROFESSIONAL  GROUPS  EMPHASIZING  IMAGERY 


The  American  Association  for  the  Study  of  Mental  Imagery 

580  S.  San  Vincente  .Blvd. 

Los  Angeles,  CA  '  90048     (213)  ^58-8497  ■ 

Special , Interest  Group:  ■  Mind/Body  Education 
American  Educational  Research  Association 
1230  17th  Street^  N.W. 
Washington,  D.C.  20036 
^  ■    ■  ,  Current  Chairperson:   Gary  F.  Render 

^College  of  Education  v 
"  ■  University  of  Wyoming 

Laramie,  Wyoming  8?071 


TITLE:    A  Meta-Ana'yticAStudy  of  Pictorial 'Stimu lus 
Co'tnplexity       •  ,     .  . 


AUTHORS:    Francis  E.  Clarlc. 


Jay  F.  Angert 


/ 


134 


125 


title   t  A  Meta-Analytic  Study  of 

Pictorial  Stimulus  Complexity 


presenters  t   Francis  E.  Clark,  Director* 
Edu^tional  Technology 
College  of  Education 
Texas  ASM  University 
College  Station,  TX  77843  * 


t  Jay  F.  Angert 

Educational  Technology  ; 
College  of  Education 
'^Texas  A&M  University 
College  Station,  TX  77843 


ERIC 


•155 


A  META-ANALYTIC  STUDY  .OF  PICTORIAL  STIMULUS  COMPLEXITY 

As  an  applied  field  of  communication,  educational  technt  / 
has  concerned  itseU  with  the  practical  utll?2at1on  of  communica^ 
tions  technology  In  the  Instructional  process.   This  focus  has 
created  a  large  body  of  media  research  studies  with  discouraging 
appraisals  of  the  value  of  these  media  resevirch  efforts  (Bracht, 
1970;  Cronbach  &  Snow,  1977;  Dvtyer,  1978;  Fleming,  1970*,'Hawkridge, 
1973;  Heidt,  1977;  Parkhurst,  1975).    It  has  been  suggested,  as  one 
solution  to  these  difficulties,  that  the  pertipent  variables  in 
med^a  research  bi>  reconceptuallzed* 

In  1965,  Lumsdaine  and  May  stated  that  educational  media  research 
was  a  field  frequently  defined  In  terms  of  presentation  modes  rather 
tlian  on  a  more  fundamental  basis*    Both  Conway  (1^67)  and  Knowlton 
(1964)^observed  that  media  researchers  have  made  no  consistent  dis- 
tinction between  the  sensory  im)dal1t1es  involved  In  communication  and 
the  coding  systems  incorporated  in  the  message*    Knowlton  noted  the 
regrettable  mix  of  pictorial  and  verbal  elentents  In  .audiovisual  pre-, 
sentations  and  the  lack  of  a  carefully  des^6ribed  unit  of  analysis, 
specifically  the  pictorial  iconic  sign*  ^^his  description,  he  con- 
tinued, was  essential  to  the  develoiMtient  of  a  science  of  audiovisual 
comunication*    In  1966,  Norberg  lamentea  that  considerable  audio- 
visual  reseg^rch  dealt  only  with  medj'a- presentations;  Iconic  signs 
had  rarely  been  an  experimental "variable*    In  1978,  Levie  clearly 
specified  that  one  area  of  media  T;iBsearch  emphasis  should  be  the 
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symbolic  codes  of  pictorial  media.   Levie  was  referring  to  the  iconic 
coding  system  which  uses  refererft  symbols  (e.g.,  pictures)  to  comnun- 
icate>  as  opposed  to  the  digital  coding  system  (e.g.>  words  and  numbers) 
which  cofstnunicates  by  non-referent  symbols  (Littlejohn>  1978;  Schranm, 
1977). 

Salomon  (1974)  argued  that  media  need  not  be  represented  only  in 
terms  of  presentation  techniques  or  technology  systems  {e.g.,  television 
computer-assisted  instruction)^  but  could  also  be  represented  as  con- 
sisting of  messages  (subject-matter  content)  or  symbolic  systems.  This 
last  method  of  representation  has  received  the  least  emphasis.    In  de- 
lineating the  potential  elements  in  a  taxononv  of  media  attributes* 
Salomon  described  a  tentative  hierarchy  of  symbol  systems  (e.g.,  digi- 
tal, iconic)*  coding  elements  (e.g.,  dimensionality*  iconicity)>  sec- 
ondary coding  systems  (e.g.>  editing,  sequencing),  and  such  additional 
features  as  complexity*  redundancy*  or  ambiguity.    In  a  review  of 
Salomon's  analysis*  Schramm  (1977)  acknowledged  the  desirability  of 
sltch  a  taxonomy*^  regretted  that  it  was  not  close  at  hand,  and  admitted 
that  media  researchers  have  "only  the  foggiest  of  ideas  about  the  area 
that  Salomon  is  opening  up"  (p.  87). 

Many  of  the  conceptual  difficulties  in  media  research  may  be  re- 
lated to  a  decreasing  link,  described  by  Hill  (1978),  between  commun- 
ication theory  and  instructio'     media  research.   Hielke  (1972)  also 
has  noted  that  "the  current^tt*ends^and  einphasesr  in  instructional  media 
research  .  .  .  have  involved  increased  association  with  educational 
psychology  and  decreased  association  with  general  communication  theoi7 
and  research"  (p..  358).   Similarly;  Allen  (1971)  concluded  that  the 
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'*broad  field  of  communication  research  never  became  Integrated  with- 
the  mainstream  of  Instructional  media  research^  and  to  this  day  these 
related  disciplines' e^^re  taking  different  routes"  (pp.  6-7). 

Oapce^(197Q)  observed  that  the  diverse  fields  Involved  In  the 
study  of  communication  have  created  considerable  looseness  In  the 
definition  of  the  concept  of  communication.   Westley  and  Maclean 
(1974)  found  this  looseness  counter  productive*  noting  that  there 
exists' a  "Jungle  of  unrelated  concepts  and  systems  of  concepts  .  .  . 
and  a  miss  of  undigested  .  .  .  sterile  empirical  data"  (p.  336).^ 
Consequently*  Mortensen  (1972)  considered  the  prospects  unlikely 
for  a  synthesized  ccwnmunlcatlon  theory;   Despite  this  deficiency* 
ntany  communication  models  possess  certain  essential  commonalities 
which  can  be  directly  related  to  Instructional  media  research* 
Oeutschmann*  8arrow*  and  McMillan  (1961)  considered  the  Shannon- 
Weaver  (1949)  model  as  directly  applicable  to  the  classroom.''^  Berlo 
(1960)*  moreover*  observed  that  a  comparison  of  the  process  models 
generally  Indicated  a  great  deal  of  similarity.  \ 

One  basic  area  of  agreement  among  the  various  descrip^^e  and 
graphic  nwdels  of  the  'tommunication  process  lies  in  the  recognition 
of  the  Importance  of  codification  .and  sign  usage.   LUtlejohn  (1978)* 
for  example*  descVibed  coding  as  a  fundamental  concern  in  the  study 
of  commiinicatitfn  and  concluded  that  "essentially  every  theoretical 
approach. tp  communication  takes  place  through  the  use  of  signs"  [jp. 
80),    Salomon  (1974)  stated  that  one  of  the  key  steps  in  designing 
instructional  media  is  the  selection  of  a  symbolic  coding  system 
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which  is  "isomorphic  ,  ,  .  to  the  learner's  symbolic  mode  of  thinking** 
(p,  401).   According  to  Conway  (1967),  the  translation  of  information 
.from  one  mode  to  another  (coding)"  is  a  significant  empirical  problem. 
The  conceptualization  of  media  research  variables  in  terms  of  codes 
and  symbol  systems,  as  suggested  by  Conway  (1967),  Knowlton  (1964), 
Lumsdaine  and  May  (1965),  Norberg  (1966),  and  Salomon  (1974)  would  be 
consistent  with  the  calls  for  increased  association  of  media  research 
-with  communication  theory. 

,  The  conceptual  difficulties  and  conflicting  results  in  media  re- 
search have  had  ramifications  on  the  guidelines  for  the  design  of  in- 
structional materials.    Levie  (1573)  concluded  that  **the  lack  of  .  .  . 
well-defined  variables  in*  pictorial  stimuli  has  .     .  hindefed  progress 
in' understanding  what  kinds  of  pictures  may  have  what  kinds  of  effects** 
(p.  40).   Two  diametrically  opposed  orientations  to  visual  design  havd 
arisen  from  the  concept  of  pictorial  stimulus  complexity,  one  element 
in  SalOTion's  (1974)  proposed  taxononv.  \, 

Hoban,  Hoban,  and  Zisman  (1937)  proposed  that  the  instructional  . 
effectiveness   of  visual  resources  depended  in  part  upon  the  degree 
to  which  th^  approached  the  reality  of  experience.   According  to^or- 
berg  (1966),  this  notion  helped  set  a  pattern  followed  in  the  audio- 
visual  literature  for  thirty  years.   Travers  (1964)  poted  that  this 
proposition;, had  almost  the  status  of  a  cornerstone  in  the  audiovisual 
field.   Dwyer  (1978)  collectively  entitled  this  set  of  theoretical 
positions  as  the  **realism**  theories.    Basically,  these  orientations 
contend  that  the  more  nearly  a. visual  representation  resembles  its 
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referent  (i.e.,  the  higher  its  "icoriicity""Horris,  1946),  the  nfore 
effective  it  wilTbeifor  most  instructional  purposes.   The  realism 
theories  encompass  Carpenter's  (1953)  sign-similarity  hypothesis 
and  Dale's  (1946)  Cone  of  Experiences.   Miller  (1957)  tied  a  basic 
principle  of  stiimilus-response  theory,  stimulus  generalization,  to 
the  realism  position- 

The  relevant  cue  hypotheses  represent  the  opposite  principle.  '  . 
These  hypotheses  contend  that  a  reduction  of  stimulus  complexity  is 
beneficial  for  most  learning  (Hartmann,  1961;  Levie,  1973;  Miller, 
1957;  Rudrtick,  Porter,  &  Suydam,  1973;  Travers,  1964).  Travers 

*  ' 

(1964)  has  suggested  that  "the  emphasis  on  realism.  .  .  Is  the  worship 
of  a  raise  God"  (p.  380).   The  relevant  cue  position  has  its  origins, 
■in  information  theory  and  the  concept  of  a  limited  channel  capacity 
in  humans  for  processing-  sensory  stimulation.   The  relevant  cue^idea 
is  congruent  with  Broadbent's  (1958)  conclusion  that  the  perceptual 
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system  functions  as  a  single  channel  system  accessible  to  only  one 
source  of  information  at  a  time.  According  to  Travers  (1964),  the 
nervous  system  handles  a  wealth*of  detail  by  simplifying  It. 

Miller  (1957)  described  the  essential  dilenma  involved  in  the 
two  opposing  positions.   He  noted  that  methods  of  directing  attention 
to  the  relevant  cues  will  invariably  involve  a  departure  from  strict 
realism  and  come  into  conflict  with  the  principle  of  stimulus  gener- 
alization.   Thus  far,  neither  position  has  been  fully  supported  by 
the  research  {He^berg  &  Clark,  1976).   Moreover,  as  Travers  (1964) 
pointF/  out,  "The  position  of  the  research  scientists  and. the 


designers  of  audiovisual  materials  are  at  such  opposite  poles  that  It 
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hardly  seems  possible  that  both  can  be  correct"  {p»  375) » 

RELATED  feSEARCH 

The  predominant  definition  of  pictorial  complexity  within  the 
perception  research  literature  has  been  expressed  In "terms  of  the 
physical  parameters  of  the  stimulus*    Efforts  to  quantify  the  com- 
p.lex1ty  of  visual  forms  have  produced  a  sizable  number  of  studies  , 
describing  precise  methodologies  for  the  generation  of  random  shapes 
■{Attneave,  1957*,  .Oember  &  Earl,  1957*,  Den  Heyer,  1974*,  Den  Heyer,  ' 
Ryan,  &  KacDonalct,  1975*,  Hall,  1969;  Stenson,  1966*,  Ter*williger, 
1963;.  Vitz,  1966).   However,  it  is  more  difficult  to  quantify  the 
physical  dimensions  of  the  pictorial  content  comnon  to  instructional 
materials  with  this  same  degree  of  precision.  Bergunt S Fl anin  (1979)  sug 
gested  that  bidimensional  complexity  measures,  of  the  type  employed 
in  the  evaluation  of  random  figures,  may  be  inadequate  for  judging 
the  complexity  of  pictures  with  tridimensional  characteristics:  "A 
complicating  factor  in  the  quantification  of  figural  complexity  is 
the  matter  of  how  to  evaluate  depictions  of  animate  objects"  {p. 
194).   Moreover,  the  thematic  complexity,  the  learner's  subjective 
impressions,  or  the  illustration's  function  may  be  more  important 
considerations  than  the  physical  parameters  in  judging  instructional 
effectiveness  {Duchastel  &  Waller,  1979).   Nonetheless,  variations  in 
the  amount  of  realistic  detail,  including  color,  have  been  the  most 
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frequently  used  method  for  defining  pictorial  stimulus  complexiV  in, 
still  visuals  of  an  instructional  nature  (Dwyer,  1978) » 

Many  studies  have  documented  the  effects  of  pictorial  complexity 
on  subject  preferences  in  both  the  research  literature  on  perception 
(Berlyne*  1958;  Oember  &  Earl,  1957;  Hershenon*  Munsinger  &  Keesen, 
1965;  Vitz,  1966;  Wright  &  Gahlner,  1960),  and  instructional  media 
(Bloomer*  1960;  Ibison,  1952;  liacLean,.  1930;  Rudisill*  1952).  How- 
ever* there- is  a  fallacy  in  basing  visual  design  decisions  on  subject 
preferences.   Bloomer*  1960*  Dwyer,  1971,  1978;  Lumsdaine*  1963;  Otto 
and  AskoV)  1968;  and  Travers  and  Alvarado*  1970  have  documented  that 
desired  instructional  outcomes  have  not  been  consistent  with  "'the  ex- 
pressed preferences  for  a  particular  level  of  pictorial  complexity. 
The  research  results  do  suggest  that  at  least  two  variables  (subject 
age  or  grade  levels  and  amount  of  .exposure  time)- interact  with  the 
complexity  of  visual  displays  to  produce  differential  learning  effects 

Subject  Age  „  ^ 

Studies  have  shown  that  rapid  increases  in  pictorial  learning 
skills  occur  from  pre-school  through  the  elementary  years.   The  diffi- 
culties of  young  children  with  pictorial  materials  .have  been  demon- 
strated through  inadequate  eye  movement  patterns  {Hackworth  &  Bruner, 
1970),  and  through  problems. in  interpreting  dimensional  cues  and  ■ 
spatial  relations  (Asso  &  Wyke,  ig70;^Brown,  1969); 

Elkind,  Koegler,  and  Go  (1964)  have  shown  that  parts  of  a  picture 
are  perceived  at  an  earlier  age  than  wholes.   This  result  is  consonant 
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with  Piaget  and  Inhelder's  (1956)  finding  that  young  children  will 
reproduce, outlines  accurately  but  will  improperly  locate  details 
within  a  drawipg. 

Travers  (1969)  used  subjects  varying  in  age  fram  four  to  twelve 
years  and  discovered  a  tendency  for  young  children  to  latch  onto  one 
particular  object. in  a  picture  when  presented  with  repeated  shibrt 
exposures^  and  to  fail  to  observe  other  details.    Travers  also  ob* 
served  a  marked  improvement  across  age  groups  in  the  ability  to  report 
(dynamic  features  of  an  illustration.   Hoore  and  Sasse  (1970  used  sub- 
jects at  the  thirds  seventh^  and  eleventh  grade  levels  and  observed  a 
statistically  significant  difference  across  grade  levels  in  the  amount 
of  imnediate  recall  of  picture  content. 

Presentation  Pacing 

Levie  (1973)  has  said  that  "whether  it  is  advisable  to  reduce  the' 
cues  to  only  those  which  are  crucial  to  the  primary  learning  task  .  .  . 
or  to  provide  additional  cues  -  .  .  is  largely  a  function  of  "the  amount 
of  time  allowed  to  study  the  displiiy"  (p.  41),  .Dwyer  (1978)  and  his 
associates  have  conducted  over  one  iiundred  studies  on  the  effectiveness 
of  different  types  of  illustrations.    These  studies  indicated  that  witK 
fixed  exposure  times  (e.g.>  experimenter-controlled  slide  presenta- 
tions)»^line  drawings  have  been  most  effective^  while  with  non-fixed 
exposure  time  (e.g.>^  programed  instruction);  realistic  photographs 
were  more  effective  (Hedberg  &  Clark>  1976).   Corroborating  evidence 
is  provided  by .Hunter  (1943)>  who  found  that  the  time  required  to 
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learn,  information  in  a  visual  display  is, 'in  part,  dependent  upon  the 
complexity  or  quantity  of  information  it  contains,  and  by  Grover  (1974), 
whose  data  revealed  that  the  recall  of  crafiplex  stimuli  improved  sig- 
nificantly as  the  duration  of  exposure  time  fncreased. 

INTERPRCTIN6  THE  FIHDIH6S  " 

Several  authors  have  attempted  to*;ciraw  conclusions  from  the  many 
studies  dealing  with  pictorial  complexity.   Dwyer  (1978)  summarized  .  , 
his  own  systematic  series  of  studies  on  color  and  realistic  detail 
In  still  visuals  and  concluded  that  these  variables  are  differentially 
effective,  dopending-on  the  type  of  learning  outcome. 

Other  researchers  have  formed  conclusions  on  the  basis,  of  only 
partial^  examination  of  nonrandom'and  perhaps  unrepresentative  sartiples 
of  studies  on  the  topic.    Levie  (1973)  noted  that  research  comparing 
pictures  varying  in  gross  respects  (e*g.,  photographs  versus  line 
drawing's)  usually  provide  no  evidence  of  differences  in  learning. 
The  value  of  realism  has  been  questioned  by  Boguslavsky  (1967), 
■Attneave  (1954),  Oevor  and'Stern  (1970),  6onitanil973),  and  Rudnick,- 
Porter,  and  Suydam  (1973).   Qn.the  other  hand,  support  for  high 
iconicity  has  been  provided  b/  Bevan  and  Steger  (1971),  Koen  (1969),  , 
Nelson  (1971),  Smith  (19c4)t  and  Spaulding  (1955,  1956).   Still  others 
have  provided  evidence  which  is  not  so  clearcut  (Vandemeer,  1954; 
Fonesca  4  Bryant,  1960).    In  reviewing  the  research  findings,  Huggins 
and  Entwisle  (1974)  declared  that  "more  knowledge  about  the  principles 
of  Iconic  coimainlcation  Is  needed"  (p*  xi). 


with  respect  to  graphics  In  Instructional  materials*  MacDonald- 
Ross  and  Smith  (1977)  concluded  that  research  results  have  b^en 
sufficiently  confusing^  and  contradictory  and  furthermore,  that  "some 
kind  of  prelim1nai7  sorting-out  is  necessary  before  we  can  proceed 
to  a  'science  of  visual  instruction'*'  (p.  5).    Burton  (1979)  proposed 
a  decreased  emphasis  on  confirmatory  research  which  tests  hypotheses, 
and  has  suggested  that  this  "sorting-out"  could  be  accomplished 
through  &eploratory  research  which  generates  hypotheses  through  an 
examination  of  existing  research  data^  ^ 

Through  the  years  there  have  been  frequent  calls  for  research 
syntheses  or  integrations  (Broudy,  1970,  1972;  Clark  &  Angert,  1980;  ' 
Kuhn,  1962;  Petrle,  1976;  Randhawa,  1978).   Meta-analysis  techniques 
(Glass/1977)  are  the  most  recently  developed  methodology  for  accom- 
plishing research  "integration*  .  Gla'ss  has  suggested  that  thfese  tech-  . 
niques  are  particularly  well-suited. for  resolving  controversies 
arising  from  conflicting  research  results.   A  more  conservative 
approach,  however*  would  be  to  consider  research  Integration  as  a 
form  of  exploratory  rather  than  confirmatory  research. 

STATEMENT  OF  THE  PROBLEM 

Two  distinct  but  related  probVems^  have  caused  concern  within  the 
applied  field  of  educational  technology*    First,  disappointment  with 
much  Instructional  media.. research  has  created  a  sizable  literature 
dealing  with  media  research  difficulties  and  with  suggested  Improve- 
ments*    Inadequate' conceptualization  of  experimental  variables  has 
been  f^quently  blamed  for  conflicting  media  research  results.  Second* 


concern  has  been  expressed  about  the  decreasing  Interr^elatlonshlp  « 
between  comnainl cation  theory  and  educational  technology  research* 
Many  educational  technology  researchers  have  falTet!  to  focus  on 
the  commonalities  that  exist. among  communication  models*  As*a 
result*  some  conceptual  problems  In  instructional  media  research 
can  ,be  traced  to  a  failure  to  define^  variables  In  terms  peculiar 
to  communication  theory. 

One  consequence  of  the  above  shortcomi*.^    Is  that  guidelines 
for  the  selection  "And/or  design  of  Instructional  materials  are  often 
Inpreclse  or  contradictory.   The  conflicting  positions  of  the  re- 
Search  scientists  and  the  designers  of  audiovisual  materials  have 
been  pointed  out.  s  ^ 

One  proposal  has  been  to  Increase  the  emphasli  on  research 
which  generates  hypotheses.   Research  synthesis*  or  Integration* 
has  been  suggested  as  a  methodology  for  Implementing  this  solution. 
In  addition,  researchers  ftave  proposed  Integration  as  a  necfessary 
first  step  In  establishing  new  media  directions.   Research  inte-  . 
gra^tlon  studies  which  proceed  with  variables  defined  In  terms  com- 
mensu/^ate  with  coimiunjcatlon  models  could  help  reaffirm  the  linkage 
between 'communication  theory  and  educational  technology. 

\  ,.  ■      ■     '  - 

PURPOSE 

The  series  of  studies  undertaken  by'Owyer  (1978)  and  colleagues 
represents  the  onlys^tended  and  concerted  Investigation  of  pictorial 
stlmi^lus  complexity  as  It  relates  to  static  Instructional  visuals. 


Since  any  conclusions  on  this  topic  invariably  have  leaned  heavily 
on  the  results  of  these  investigations*  an  integrative  review  was  * 
deemed  to  be  a  useful  adjunct  in  guiding  future  anpirical  efforts. 

r 

Further*  although  narrative  style  literature  reviews  have  been  quite 
detailed*  thorough,  and  informative  (Owyer»  1978) »  it  was  presumed 
that  a  statistical  integration  as  described  by  Glass  (1977)  would 
add  a  degree  of  specificity  to  the  numerous  conclusions  which  have 
already  been  drawn  regarding  this  research.   Finally*  the  basic 
similarities  among  all  the  studies  in  the  series  provided  an  excel- 
lent data  base  for  testing  the  feasibility  of  applying  certain* 
meta-analysis  techniques  (Glass*  1977)  tp  the  entire  body  of 
research  in  the  topic  area. 

METHODOLOGY 

Sample 

According  to  Glass, (1 977), >  the  spirit  of  meta*analysis  is  that 
stat1sJ:Jca3  methods  aid  perception  >  and  the  question  therefore  of  how 
large  a  sample  size  is  adequate  for  a  meta-analyses  ought  properly  to 
be  rephrased  to:    '*How  many  studies  can  be  read  and  integrated  without 
resorting"  to  statistical  methods  to  reveal  aggregate  findings  and  rela 
tionshipii?'*  (p^  362),   The  number^  he,  concluded^  is  probably  quite 
small.   As  proposed  by  Glass*  the  initial  step  in  a'meta-analysis  is 
the  computation  of  a  common  measure  of  treatment  effectiveness »  known 
as  the  ssffect-Bize.    An  effect-size  is  calculated  most  directly  by 


"ttking'the  difference  between  a  treatment  and  control  group  mean  and  "  A 
then  dividing  this  difference  by  the  control  group  standard  devla- 
tion*   Although^Glass  descrilJed  methods  for  recovering  data  and  for 
computing. estimates  of  JBffect-sizes  and  **pseudo**  effect-size  values 
In  the  absence  of  some  data>  this*'|>reliminary  investigation  is  ^limited 
to  those  studies  containing  data  necessary  for  the  direct  computation 
of  effect-size  meg^ures.   "  ^      -      "   '  * 

All  available  published  and  unpublished  reports  of  researc^iio^ 
this  series  were  scrutinized  for  appropriate  data  and  -an^ttempt  m^de 
to  recover  original  data  where  necessary.   As^a  result  of  this  delimi- 
tation, complete  data  were  available  from  twenty-three  publications, 
several  of  which  were  fpund  to  contain  duplicate  results  (see  Appendix 
A)*   Although  Owyer  (1978)  indicated  that  over  100  such  studies  have 
been  conducted,  the  age  of  the  bulk  of  these  studies  thwarted  fut^her 
efforts  at. recovery.  ^  /  \ 

Procedure  <  . 

"^AU  studies  were  coded  for  subject  grade  level,  type  of  treatment 
* 

^  illustration,  color,  type  of  criterion  measure,  time  of  testing  (Irtme- 
41ate  post  or  delayed  post),  and  method  of  presentation  (i*e*,  internally 
paced  as  in  programed  instruction,  or  externally  paced  as  in  researcher^ 
control  led' si ide/audiotape  presentations).    In  addition,  other  variables 
peculiar  to  particular  studies  (e.g.,  image  size,  student  prteferences, 
I.Q.,^ effects  of  prior  knowledge)  vifere  coded.   This  coding  process  was 
greatly  simplified  by  virtue  of  the  similar^les  through  all  studies  in 


tjerms  of  treatment  .content*  criterion  measures*^  and  illustration*  V 
types.    (For  a  morev detailed  description  of  these' variables  and 
procedures.  see'Dv<yer\>  1978).   The  coding  system  was  not  signifi- 
cantly  affected  either  by  modifications  to  treatment  content* 
illustrations*  or  cHtepia;  or  py  the  omission  of  certain  illus- 

trations  and'  criteria  from  soAie  studies., 

\ 

All  told>  U329  effect^size  measures  were  generated  from  the 
available  data,  ^»id  the  effect-size  values,  rather  than  individual 
studies*  served  as"  the  units  of  analysis*.   The  large  number  of 
effect-size  measure?,  from  a^  relatively  small  nwnber  of  studies  was 
a  result  of  the  method  of  cc^^putation.   Each  effect-size  measure 
was  a  comparison  of  a  treated  control,  group  receiving  verbal  infor- 
mation  versus  an  experimental  group  receiving,  the  ^ame  verbal  -infor-  ' 
(nation  with  the  addition  of  an  illustration.   Since  each  measure  was 

"  computed  vriiile  holding  all  other-variables  at  a  particular  level, 
studies  incorporating  'multiple  illustir'ation  types  and  several  levels  • 
of  numerous  addltiopal  variables  yi^elded  multiple  effect-size  measures. 
The*  U32g^e^f^ct-size  measures  represent  about  4,800  treated  and 

.  untreateil 'subjects  across  five  grade,  levels  (gradfes  9-12,  and  college 
level).  ' 

The  relationships  between  the  effect-size  values  and  the  coded 
variables  wer;e  examined  by  aggregating  mean  effect-sizes  across  various 

"  crosscuts  of  tfie  data7  TrT  addition)  in  accordance  with  pro^cedures 
recommended  by  Glass  (1977),  multiple  regression  ,techniques  were  aUo 

'^utilized^for  their  descriptivedforce  in  revealing  potential  relation- 
ships among  the  coded  variables.  ^  * 
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By  averaging  the  effect-size,  values  across  all  studies  aad. 
lacludiag  allotypes  of  lllustratioas*  criteria,  aad  grade  levels,  ^ 
we  caa  generalize  a  orean  effect*size  of . 0*65,  i.e.*  the  average 
subject  receiving  some  form  of  illustrated  treatment  was  about  , 
two-thirds  standard  deviation  more  improved  In  terms  of  learning 
outcome  than  the  average  control  group  member  receiving  only  the^ 
verbal  tr^ptment.   This  relationship  is  depicted  in  Figure  1. 


Insert  Figure  1  about  here 


When  the-'mean  effect^size  xal<:es  and  the  coded  variables  were 
'  .examined  separately  by  type  of  Jlustration*  grade  level,  type  of 
criterion  tT*easure>  type  of  p-^clng,  and  color*  the  results  depicted 
In  Table* 1  were  obtained.    The  regression  analysis  revealed  the 
possibility  af  ic^t^ractjons  of  grade  level  ^i^ith  the  Jtype  of  triterion 
measure,  as  well  as  grade  level  with  the  type  of  lllustr tion.  Two 
examples  of  these  potential  relationships  for  externally  paced^presenr 
tactions  utilizing  black  and  >*hite  illustrations  are  presented  in 
Figures  2  and  3.   Thesc  data  aKi  consistent  with  the  Information^^ 
revealed  In  Table  1,  and  additionally  describe  fluctuations  in  mean 
effect-size  rankings  for  criteria  and  illustrations  by  grade  level 
changes. 
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effect^s'Eze  values  give  initial  indications  of  crude  interval  distances 
between  the  scaled  entries.   These  findings  are  consistent  with  Dwyer^s 
(1978)  conclusion  that  the  realism  continuum  for  visual  illustrations 
does  not  successfully  predict  learning  efficiency  for  all  educational 
objectives  with  all  types  of  learners*  .Moreover,  the  data  also  suggest 
that  it  may  be; possible  to  impart  a  degre  of  specificity  to  the  scale 
positioning,  thus  providing  a  basis  f*  -  .ore  specific  and  probing 
hypotheses  regarding  the  extent  of  supuHority  of  one  illustration 
type'over  another*   Such  quantitative  positioning  may  also  afford  the 
opportunity  for  comparisons  across  continuums* 


Insert  Figure  4  about  here 


j      Dwyer  (1978)  has  also  concluded  that  in  many  instances  the  control/ 
group  was  found  to  be  superior  to  the  treatment  groups, in  achievement 
on  particular  tasks,  and  for  specific  students*   Witt)Out  disputing  the 
valid^'ty  of  this  conclusion,  our  analysis  revealed  that  at  least  ope 
illustrated  treatment  (and  usually  more)  in  every  grade  level  by 
criTferion  comparison  proved  superior  to  the  verbal  control  group*  Thus, 
whilej  there  were  several  instances  where  negative  effect^ze  values 
were  obtained,  indicating  a  negative  effect  for  some  illustrated  treat* 
mentsii^  thure  was  at  least  one  type  of  illustrated  treatment  thar^lways 
ranke,d\superior  to  verbal  treatment  alone*   Table  2  presents  the  resu;[ts 
of  this  analysis  for  externally  paced  presentations.   The  absence  of 


Insert  Table  1  aad  Figures  2  aad  3  about  here 
^  —       —  -  -  -ft—  —  —  --  —  -  -■-  -  - 

ij  ■  - 

1       The  potential  utility  of  the  meta-aaa*ytic  style  of  research 
iategratioa  may  perhaps  be  assessed  by  brief  comparisoas  of  the 
present  data  with  a  few  previous  conclusioas  drawa  by  Dwyer  (1978) 
aad  others.   A  variety  of  realism  or  abstract/coacrete  contiauums 
have  beea  developed  to  represent  a  proposed  scale  of  effectiveness 
for  instructional  materials^  'fKese-§cales  extend  from  oral  symbols 

{digital  signs)  at  the  highly  abstract  level  to  three-dimensional 
objects  {iconic  signs)  at  the  most  concrete  level.   The  implication 
is  that  the  most  realistic  representation  {i.e.,  the  most  concrete) 
will  be  most  beneficial  for  most  instructional  purposes. 

— Two^poiats^regarding  these  scales  merit  further  analysis.  First> 
the  suggestion  has;  been  made'  by  Wheelbarger  (1970).  Dwyer  (1978)  and 
others,  that  a  variety  of  visual  contjnuums  may  exist  depending  upon 
specific  variables  and  conditions^   Second.  Kaynie  {1978)  pointed  out 
that  existing  continuums  attempt  to\relate  the  scaled  entries  on  an 
ordinal  basis  only,  and  not  on  an  interval  scale.'  Thus,  inferences 
as  to  the  extent  of  separation  between  eWies  heretofore  have  not 
been  possible.    Figure  4  presents  findings  nmi  our  analysis  which 
speak  di>*ectly  to  these  points.    By  comparing  the-^hree  continuums 
based  upon  mean  effect-size  values  to  Owyer's  visua^'tQnt^^  (also 
Figure  4).  we  can  illustrate  that  a  variety  of  continuums  may  indeed 
exist,  depending  upon  the  level  of  analysis.   Additionally,  the  mean 


negative  effect-size  values  illustrates  the  superiority  of  an  illus* 
trated  treatment  in  every  instance*   Moreover,  when  we  draw  a  hypo- 
thetical division  in'Oi^yer's  visual  continuum  (see  Figure  4)  such 
that  illustrations  1-4  represent  the  least  complex  conditions  and 
illustrations  5-8  the  most  complex  conditions,  our  comparison  of 
mean  effect^size  values  indicates  that; 

(a)  for  externally  paced  presentations,  the  moat  effective 
illustration  was  one  of  the  least  complex  in  every  grade 
level  by  criterion  comparison  (see  Table. 2),  and 


Insert  Table  2  about  here 


-  (b)  for  externally  paced  presentations,  the  least  effective 
ilUistratioft  was  one  o^  the  most  complex  in  all  but  two 
grade  levels  by  criterion  comparisons  (see  Table  3)» 


Insert  Table  3  about"  here 


Table  2  also  provides  statistical  support  for  Dwyer's  (1978)  conclu* 
sion  that  "for  students  in  different  grade  levels,  the  same  visuals 
are  not  equally  effective  in  increasing  achievement  of  identical 
educational  objectives*'  (p»  95)*    As  demonstrated  by  this  table, 
the  iost  effective  Illustration  for  every  criterion  had  the  lowest 
mean  effect^size  value  at  the  college  level. 


Invariably,  any  comparative  analysis  of  illustration  effective- 
ness will  lead  to  the  persistent  question  of  the  value  of  color  as  a 
cueing  technique.   With  our  limited  data,  a  further  analysis  of 
Tables  2  and '3  with  regard  to  this  question  hints  at  the  potential 
Strength  of  the  color  cue*   Color  illustratioas  predomiaatecJ  as  both 
the  most  aad  the  least  effective  treatment  presentation,  providing  the 
highest  mean  effect-size  values  on  13  of  20  occasions  and  the  lowest 
mean  effect-size  values  on  12  of  20  comparisons*    Plausibly,  color  | 
maty  be  either  highly  facilitative  or  highly  -interferent  for  accomplish'  " 
ing  given  educational  tasks*   As  yet,  no  discernible  pattern  of  inflL. . 
ence  for  either  task  or"  grade  leyel  is  evident  in  Tables  2  and  3  witi 
respett  fo  this  variable*    Dwyer's  (1978)^  conclusions  regarding  this  \ 
issue  are  alternately  bold  and  cautious*   Consider  these  two  quota- 
tions: 

(a)  "There  is  an  increasing  amount  of  anpirical  evidence  which 

tends  to  support  the  contention  that  the  addition  of  color' 
in  visual  illustrations  does  improve  student  achievement  of  " 
specific  educational  objectives"  (p*  150); 

(b)  "For  specific  students  and  for  specific  educational  objec- 

tives, the  use  of  color  in  certain  types  of  visuals  presented 
via  the  slide/audiotape  format  appears  to  be  an  important 
instructional  variable  in  improving  student  achievement. 
For  other  educational  objectives,  however,  the  added  cost 
of  color  may  not  be  Justified  from  the  instructional  effec- 
tiveness s^^andpoint"  {p*  96). 


\ 

V 

Although  Figure  5  suggests  cdnslstett  supremacy  of  color  Illustrations 
over  their  black  and  white  counterparts  wh^n  results  are  generalized 
across  grade  levels  and  criteria  for  externally  paced  presentations* 
the  danger  of  overgeneralization  at  the  macro  leveKof  analysis  becomes 
apparent  when  Figure  5  is  compared  with  Figure  6.    In  the  latter  figure 


Insert  Figures  5  and  6  about  here 

■     ^  / 
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mean  effect-size  comparisons  are  again  presented  for  identical  bla^k  / 
and  white  versus  colpr  illustrations*  but  within  an  internal  ly  paced^ 
presentation  format*   Additionally*  for  Figure  6,  the  focus  has  nar** 
rowed  to  a  single  criterion  (the  comprehension  test),  and  to  one  / 
specific  grade  (the  college  level).   As  shown  by  the  data,  the  use 
of  color  in  this  situation  serves,  to  increase  the  ineffecHveneeJ  of 
three  types  of  illustrations  and  to  increase  the  effeativmess  o^f  a 
fourth  type. 

.  CONCLUSION 

The  data  reported  herein  should  be  regarded  a^  only  a  preliminary 
and  partial  investigation  of  the  topic  of  pictorial  stimulus  complexity 
and  as  such*  our  results  are  not  conclusion  oriented.   Although  it  is 
ticely  that  more  thorough  aggregation  will  modify  these  findings,  the 


data  do  pr^de  indications  of  possible  trends  which  may  ultimately  be 
sustained  by  inore  complete  analyses,  and  which  may  help  to  generate 
experimental  investigation  in  the  interim. 


Since  our  analysis  was  limited  to  variables  convnon  to  ^11  studies^ 
more  finite  analyses  of  specific  student  attributes  or  treatment  varia- 
tions Is  not  always  feasible  at  the  macro  level  of  research  Integration* 
However^  this  condition  Is  not  always  restrictive^ ^since  a  inolar  level 
of  analysis  has  genuine  value  for  certain  levels  of  educational  decision 
making*   While  important  individual  differences  undoubtedly  are  obscured 
to  SQme  extent  In  this  type  of  analysis^  there  are  nevertheless  instarttes 
where  the  specificity  of  information  Is  sufficient  for  generating  hypoth- 
eses for  further  research*     '  "  ^ 
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Table  1 

Mean  Effect-Size  Values  By  Coded  Var^ 
(In  Standard  Deviation  Units) 
Variable  n  Mean  Effect-Si ze^ 


.  Illustrations 


Simple  Line  Drawing  fB&W) 

235 

.71 

+ 

.06 

Simple  Line  Drawing  (color)  . 

112 

■1.04 

+ 

.07 

Shaded  Detailed  Drawing  (B&W) 

173 

.76 

+ 

.05 

Shaded  Detailed  Drawing  (color)  ' 

112 

U19 

+ 

.10 

Kodel  Photograph  (B&U) 

135 

.46 

+ 

.06 

Model  Photograph. (color) 

112 

.68 

+ 

.08 

Realistic-Photograph  (BiW) 

178 

.39 

+ 

.05 

Realistic  nnotograph  (color). 

152 

.39 

+ 

.06  \ 

Grade  Levels 


Ninth 

Tenth 

Eleventh 

Twelfth 

College 

190 
406 
160 

140  , 
■    \  433 

1.00  +  .06 
.64  i  .04 

1.00  +  .06 
.80  1  .06 
.33  +  .03 

«  Criteria 

Dravring  Test 
Identification  Test 
Terminology  Test 
Comprehension  Test 

.  273 
273 
261 
253 

.91  +  .05 
.63  +  .04 
.54  f  .05 
.27  ±  .0 

Presentation  Pace 

External 
Internal 

942 
387 

.77  +  .03 
.36  i  .04 

Color 

Black  and^  White 
Color 

721 
608 

.59  +  .03 
.72  +  .04 

'-'th  an  indication  of  the  approximate  standard  error  of  the 
nr  s*  thfi  interval  indicated  for  each  mean  effect-size 

3  a  confidence  coefficient  of  about  two-thirds* 
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Table  2 

Most  Effective  Illustration  for  Externally 
Paced  Prestntations 


Grade  LeVel 


Cri  terlon 


to 


11 


12a 


College'' 


Drawing  Test 


Identification  Test 


Terminology  Test 


Comprehension  Test 


Simple  Line 
Drawing  (B&W) 
ES  =  2.60 

Shaded  Detaile>d 
Drawing  (color) 
ES  =  1.3B  / 

Shaded  Detai^fed 
Drawing  (color) 

'ES-='T:or:'" — 

Simple  Line' 
Drawing  (BfiW) 
ES  =  .73  / . 


Shaded  Detailed 
Drawing  (color) 
ES  =  2..  07 

Shaded  Detailed 
Drawing  (color) 
ES  =  1.66 

Shaded  Detailed 
Drawing  (B&W) 

■Es:^r;37  "  - 

Simple  Line 
Drawing  (color) 
ES  =  1.19  ■  * 


Shaded  Detailed 
prawing  (color) . 
MS  =  1.39 

t 

Shaded  Detailed 
Drawing^  (color) 
ES  =  1.63 

Shaded  Detailed 
Drawing  (B&W) 
"ES  =  1.37 

Shaded  Detailed 
Drawing  (B&W)  . 
ES  =  1.21 


Shaded  Detailed 
Drawing  (color) 
ES  =  .92 

Shaded  Detailed 
Drawing  (color) 
ES  =  1.31 

Shaded  Detailed 
Drawing  (color) 
ES  -  -2.88- 

Shaded  Detailed 
Drawing  (color) 
ES  =  1.19 


Note.  ES 
a 


ect-slze  value. 

in  this  grade -level  utilized  realistic  color  photographs. 
Several  treaitments  in  this  grape  level  with  only  one  effect-size  value. 


mean  ev 
Ho  treatment^  group 


jiic 


Simple  Line 
Drawing  (B&W) 
ES  =  .83  . 

Single  Line 
Drawing  (color) 
ES'^.l.OS 

Simple  '.ine 
Drawing  (B&W) 

Simple  Line 
Drawing  (color) 
ES  =  .56 


1 


1C5 


IGC 


\ 


Table  3 


Least  Effective  Illustration  for  Externally 


,  \  ^               '                         Paced  Presentatlonsi 

Grade  Level 

Criterion 

9 

10 

11 

12a 

CoUegeb 

Drawing  Test 

Model 

Photograph 
(B&W) 

ES  ^  U26 

Realistic 
Photograph 
(color) 
ES  =  .55 

Realistic 
Photograph^ 
(color) 
ES  ^  ,60 

Model 

Photograph 
(color) 
ES  =  .30 

Realistic 

Photograph' 

(color) 

ES     .08  / 

Identification  Test 

Realistic 
Photograph 
(B&W) 
ES  =  .32 

Real,i^st1c 
Photograph 
(coT'^r) 
ES  ^  Sd 

Model 

Photograph 
(color) 
ES  =  .63 

Simple  Line 
Drawing 
(B&W) 
ES  =  .41 

Realistic 
Photograph 
(B&W) 
ES  =  -,09 

Terminology  Test 

Realistic 
Photograph 
(B&W) 
ES  =  J5 

Realistic 
Photograph 
(color) 
ES  =  .11 

Realistic 
Photograph 
(color) 
'    ES  =  ,24 

Model 

Photograph 
(color) 
ES=  .86 

Realistic 
Photograph 
(color) 
ES  =  -,35 

Comprehension  Test 

Shaded  Detailed 
Drawing 
(B&W) 
ES  -  -^,24 

Kodel 

Photograph 
(B&W) 
ES  =  .76 

Realistic 
Photograph 
(color) 
ES  =  -.61 

Realistic 
Photograph 
(S&W) 
ES  ^  .18 

Realistic 
Photograph 
(color) 
ES  ^  -,40 

Note.    ES  -  mean  effect-size  value. 

^No  treatment  group  In  this  grade  level  utilized  realistic  color  photographs 
'^Several  treatments  In  this  grade  level  with  only  one  effect-size  value. 
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168 


0.65  ffx 


of  Control  of  Control 


Averaj3e  Effect  Size:  0.65  trx 

Standard  Deviation  of  Effect  Size:  o.82  trx 


~  Figure  1.   Nonnal  curves  showing  the  aggreoats  effect  of  iUustrated 
treatments  in  relation  to  treated  control  groups. 
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Figure  2.   Mean  effect-si  s  values  "for  black  and  white  illustrations 

by  criterion  and  grade  level.  (For  externally  paced  presenta- 
tions.) 
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Simple  Line  Drawing 
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Figure  3.   Mean  effect-size  values  for  all  criteria  by  .black  and  white 

illustration  and  grade  level,  (For  externally  paced  presenta- 
tions.) 
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Plate  1.   Realism  continuum  for  illustrations  in  accordance  with  the 
"realism  theories"  (Owyer,  1978). 
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Plate  3.    Realism  continuum  for  illustrations-generalized  across  four 
criteria  for  the  ninth  grade* 
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Plate  4.    Realism  continuum  for  illustrations  specific  to  the  drawi^ng 
test  criterion  for  the  ninth  grade. 

Figure  4.   Comparison  of  Dwyer's  (1978)  visual  continuum._wVth_„three-visual 
continuums  derived  from  mean  effect-sizfe  values. 
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Black  and  White  Illustrations 
Color  -Illustrations 
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Drawing 
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Drawing 


Model- •' 
Photograph 
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Realistic 
Photograph 


TYPE  OF  ILLUSTRATION 


Figure  5.    Comjiarlson  of  black  and  white  versus  color  illustration, 
mean  effect-size  values  for  all  criteria  and  grade  levels. 
(For  externally  pacad  presentations.)  ^ 
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Arnold,  t.  C. ,  &  Dwyer,  F.  M.    Realtsm  in  visualized  instruction.  Perceptual 
'and  Motor  Skills/197S.  40,  369-370.    ■  " 

Dwyer,  F.  M.   Adaptfng^visual  illustrations Ipor  effective  learning.  Harvard 
jducattonal  Review.  1967,  37_,  250-263. 

Dv^er,  F,.  H.   <\n  experimental  evaluation  of  visual  illustrations  used  to 
complement- programed-  instruction.   University  Park,  The  Pennsylvania 
StateMJniversity,  University,  Division  of  Instructional  Services,  1967. 
(ERIC  Document  Reproduction  Service  No.  ED  019  871) 

•  Contains  data  found  In; 

"Dwyer,  F.  M.    The  effectiveness  of  visual  illustrations  used  to  comple- 
^  mfent  programed  instruction.'  The  Journal  of  Bsychology. J968. 

-     70,  157-162. 

Dwyer,/.  M.   The  relative  effectiveness-of  varied  visual  illustrations  .in 
.  complementing  programed  instruction.   The  Journal- of  Experimental  Edu- 
cation. 1967,  36,  34-42. 

Dwyer,  F.  M.   T^ie  effectiveness  of;selected  visual  illustrations ^1n  teaching 

science  concepts  to  college  freshmen.   The  Journal  of  Educational 
^       Rese:  rch.  1968,  6r, '343-347.  '       .  . 

Dwyer,  F.  M.^  When  visuals  are  not  the  message.    Educational  Broadcasting 
'      Review.  1968,  2,  38-43. 

\  ■  ~  ■  '-■ 

Dwyer,  F.  M.   T]ie  effect  of  varying  the  amount  of  realistic  detail  in  visual 
illustrations  designed  to  cOTiplement  programed  instruction.  Programed 
Learning  and  Educational  Technology.  1969,  6,  147-153. 

■Dwyer,  F.  M.   Effect  of  questions 'on  visual  .learning.    Perceptual  and  Motor 
Skills.  1970,  30,  51-54. 

Dwyer,  F.  M.   The  effect  of  image  size  on  visual  learning.   The  Journal  of 
Experimental  Education.  1970,       36-41.   - 

•  Contains  data  found  in: 

Dwyer,  F.  M.   An  evaluation  of  image  size  as  an  instructional  variable, 
on  television.    Unpublished  'Research  R6port,  University  Park,  Thf 
Pennsylvania  State  University,  University  Division  of  Instructional 
Services,  1969. 


Dwyer,  F,Ji,    Visual  learning:   An  analysis  by  sex  and  grade  leveK  Univer- 
sity Park>  The  Pennsylvania  State  University,  University  Division  of 
Instructional  Services,  1970,    (ERIC  Document  Reproduction  Service  No,_ 
ED  D41  478) 

•  Contains  data  found,  in:  /  ^ 

^  y  ^      '       -  / 

Dwryer,  F,  M,    A  study  of  the  relative  effectiveness  of  varied  visual/ 
illustrations,    USOE  Final  Report,  Project  No,"^6'8840,  Grant  N6, 
"OEG-1  "7—68840-0290,    University  Park,  The, Pennsylvania  State/ 
University,  University  Division  of  Instru?.tional  Services^  1967, 
{ERIC  Document  Reproduction  Service  No.  EO-OZO  658)        '  / 

Dwyer,  F,  M.    An  experiment  in  visual  learning  at  the  eleventh*/rade 
.level.    The  Journal  of  Experimental  Education,  1968,  37,  .1^5, 

Dniyer,  F,.M.    Effect  of  visual  stimuli  on^  varied  leamin9  objectives. 
Perceptual  and  Motor  Sk'tlls,  1968,  27,  1067-1(^0,  ^ 

Dwryer,  F,       An  experiment  in  visual  .communication.   Journal  of 

Research  in  Science- Teaching,  1969>  6^,  185-195,   


\  / 


■   Dwyer,  F,  H,   The  effect  of  stimulus  variability  on  immediate  and 

delayed  retention.    The  "Journal  of  Experimental  Education,  1969,  " 
38  >  30-37,  i/^ 

Dwyer,  F,  M.    An  experimental  evaluation  bf  the  instructional  effectiveness 
of  black  and  white  and  colored  illustrations,    Didakta  Hedica,  1971, 
3&4,  96-101,  ^  ^ 

Dwyer,  F,  M,   Color  as  an  instructional  variable,   AV  Communication  jteview^ 
1971  ,  19,  399-416,    ;  ■  ^  

Dwyer,  F,  M,    The  effect  of  ovenrt  responses  in  improvin9- visually  pw^ramed 
science  instruction.    Journal  of  Research  in  Science  Teaching>ia^72, 
9,  47-55, 

Dwyer>  F.  M,    On  visualized  instruction  effect  of  students*  enterin9  behavior. 
The  Journal  of  Experimental  Education>  1975,  43,  78-83,  ^  , 

•  Correctly  entitled: 


Effect  of  students*  enterin9  behavior  on.  visual ized-^instructiorr;  — — 

Haynie^  W,  J.,  Ill,   The  instructional  effectiveness  of  realism  and  enhance- 
ment of  illustration*;  as  related  .to  visual  continuum  theories  (Doctoral 
dissertation.  The  Pennsylvania  State  University^  1978),  Dissertation 
Abstracts  International.  1979>'39;  4666A-46§7A.     {University  Micro- 
films  fJo.  7902608) 


Joseph,  J.  H,'  The  Instructional  effectiveness  of  inte9ratin9  abstract  and 

realistic  visualizations.  The  Ponifsylvania  State  University,  197^.  \ 
Dissertation  Abstracts  International,  1979^  39,  59n7A.  {University  \ 
Hicrofil;ns  No,  7909090) 
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mTRODOCTIOS  ' 

^In^1968^  Geoi:ge  Leonard  wrote  a  \  proVocative  book  titled 
Education  and  Ecstasy*  A  chapter  in  thej  book\descrttP9^  a  visic  to 
a  typijCal  school  in  the  y^ai  2001^  and  needless^    to    sav^     it  vas 


very  different  fr^^cm  today*s  schools*;  «hil©\soiDe  »ay  write  the 
chapter  off  as  an  ataalgatt  of  all  the  hop.es^  fadsV  and    follies  of 


the    late    Sixties^  there  ar^  icleas  in  those  pages  that  still  seem 


exciting  today*  \ 

\  • 

One  image  from  the  book  was  that    of    a    child\  seated    at  a 


^console  engaging  in^  dialog  with  a  computer*  Their  conversation 
was  a  combination  of  a  spelling  lesson  and  a  poetry  »l(orkshop,  and 
the-computer  responded  instantly'  to  the  child  with  noVing  grapMcs 
and  sound*     ^t  ^imes^  the  video    display    spilled    over    into  the 

;  ....  I 

displa' s      of      the  |    other      children      in"   the  *  roomV  producing 

I  ■ 

unpredictable  connections  hetWeen  different. J-essons*    \  It    vas  a 


sort  of  inaividuali2ed  S^isame  Street  segment-  a  blend  Of  structure 
"and  surprise*    The  children  wer^  learning  and    thev    were  totally 
involved*  ' 


In  most  schools  today^  moments  of  high  learner  interest  are 
not  as  common  as  they  should,  be*  Those  of  us  working  to  improve 
educa^tion  night  consider  Lecnard  *;3  ^vision  Of  the  futu|e  as  an 
ideal  to  be  aimed  for;  instruction  whicL  is  effective^  involving^ 
and  enjoyable*^  Caii  ;/e  provide  such  instruction  now?  ^  I  would 
suggest  that  we  know  much  more  aboijt  the  cognitive  elements  of 
instruction  'than  about  involvement  and  en joy went*  Educational 
research  based  On  cognitive  psychology  has  provided  principles  tor. 


structuring  anci  sequencing  instruction  for  optimal  learning  but 
interest  and  motivation  have  either  been  assumed  or  neglected* 

.  SotnetiDQ  between  now  and  2001^  we  will  need  to  learn  a  lot 
more  about  what  makes  things  interesting*  One  way  to  beg:.n  is  by 
studying  the  experience  cf  being  interested*  What  does 
instruction  that  is  interesting  and  appealing  feel  like  to  the 
learner?  The  purpose  of  this  p?iper  is  to  review  the  literature  on 
interest  and  emotion  briefly,  and  to  describe  a  conceptual  model 
of-  learner  interest  in  terms  of  its  emotional  components* 


9     THE  STUDY  OF  EMOTION 

For  much  of  <-his  century,  psychologists  tended  to  avoia  the 
empirical    study    of    emotifjn*      There  were  three  reasons  for  this 

0  avoidance:  1)  Behavioral  scientists  tendeci  to  view  emotion  as  a 
anitar-v.  glo^^l  concept^  which  made  operat4-onali2ation  difficult* 
2)  S-B  drive-reduction  principles  dominated  psychology*     3>  There 

A  was  no  adequate  theory  dealing'  with  separate  and  d  is  tine  t 
emotions^  each  -iefinable  as  a  ccnst.^uct  that  could  be  studied  by 
specified    and    repeatable    operations*     As  a  result^  the  realm  of 

'A     emotion  remained  a  relatively  unexplored  territory   {I2ard ^   1971) . 

0  when  emotion  was  di^ctissed  within  theories  cf  motivation  ana 

behavior  f  it  vas  often  regarded  as  unidime  nsional*  Hedonic 
theories  of  motisraticn  tended    to    view    emotion    along    a  single 
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continuum      of      pleasantness-unpleasantness      (e*     ,  McClelland, 
itkinson,    ClarJc,     and    Lcnell,      1 953) .        Activation  theorists 
cede/lned    emotion    as    arousal,    varying    along    a    sleep- tensioii 
dimension*     One    even    advocated    abandoning    the    term  "emotion", 
altogether  (Duffy,  1962). 

one  aspect  of  emoticn  that  lent  itself  to  scientific  study 
vas  the^  area  of  facial  expressions.  Typical. experiments  involved 
the  rating  of  photographs  cf  an  actor  displaying  a  range  of 
emotions.  pairs  of  photographs  nere  rated  for.their  degree  of 
similarity^  and  statistical  analysis  revealed  the  u  nder lying 
dimensions  of  variation.  In  all  studies,  two  dimensions  appeared^ 
Pleasant -Unpleasant,  and  Sleep- Tension  (Schlosberg^  195**; 
Gladstones,  1962).  A  third  dimension  sometimes  appeared  in  such 
studies,  but  it  was  urually  uea)c  and  difficult  tc  interpret. 
Abelson  and  Sermat  0*^62)  concluded  that  a.  2-dimensional  model 
adequately  accounted  for  differences  in  facial  expression. 

Itj  contrast  to  studies  of  facial  expression,  research  on 
vet'bal  reoorts  of  emotion  has  of  ten  shown  a  three-dimensional 
structure.  Izard  (1972),  for  example,  gave  subjects  the  names  of 
the  ^  eight  fundamental  emotions  in, his  typology  aud  aske^d  them  to 
recall  a  situation  in  their  lives  in  which  each  emotion  was 
strongly  experienced.  The  eight  ^moticns  Msc^t  fear,  shyneso, 
interest,  distress,  anger,  guilt,  joy,  .nd  surprise.  For  each 
situation.  The  subjects  also  filled  out  a  rating  scale  which  asked 
them  how  active,  deliberate,  tense,  impulsive,  controlled, 
self-assured,  extraverted,  end  pleasant  they  felt. 
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Analysis  of  the  ratings  shoved  that  the  Pleasantness, 
Tension,  and  Self-assurance  dimensions  were  th€  best  combination 
to  distinguish  the  eight  emotional  situations.  Joy,  for  instance, 
was  characterized  as  being  high  in  Pleasure  and  Self-assurance, 
and'lotf  in  Tension*  Izard  concluded  that  the  three  dltnetisions  of 
Pleasure,  Tension,  and  Self-assurance  represent  the  underlying 
.structure  of  subjective  experience  of  Vhich  eipotion  is  one  aspect* 

In  another  attempt  to  uncover  the  dimensions  of  e'motion.  Bush 
(1973).  had  subjects  rate  pairs  of  emotional  adjectives  (e»g,, 
sleepy,'  outraged,  delighted)  on  a  10-point  similarity^  scale*  The 
ratings  were  analyzed  by  multidimensi.^nal  scaling  analysis*  Three 
dimensions  emergedi  the  first  two  were 

Pleasantness-Unpleasantness  and  Level  of  Activation*  These  are 
similar,  if  not  identical  to,  th  e  Evaluation  and  Activity 
dimensions  found  in  semantic  differential  research,  (Osgood,  Suci, 
5  Tannenbaum,  1957)  and  are  also  the  factors  foucd  in  stadies  of 
facial  expression < 

Bush  labelled  the  third  factor-  found  in  his  study 
'♦Aggression",  though  he  noted  that  the  scale  was  not  easily 
interpreted,  St  one  end  Mere  adjectives  liJce  **out raged**  and 
'•delighted**,  while  at  the  other  were,  "sympathetic*',  "needed**  and 
"desperate"*  He  concluded  that  this  dimension  was  closely  related 
to  the  Potency  scale  of  the  semantic  differential  and,  more 
specifically,  seemed 'to  refer  to  interpersonal  pctency. 
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Additional  support  for  a  three-^f actor  model  of  emction  comes 
fron  vork  by  Mehrabian  and  Pussell  in  the  field  of  environmental 
psychology  Based  on  previous    research^    they  postulated 

that  the  emotional  response  to  an  env iromaeot  can  be  described 
along  the  diae&sioos  of  Pleasure,  -  Arousal^  and  Dominance^  in 
parallel  to  Evaluation ,  Activity ,  and  Potency  (Osgood ,  Suci,  8 
TannenbaUiD,  1957)  •  They  constructed  an  18-item  measure  based  on 
these  faccors  and  used  it  both  as  a  measure  of  personality  and  as 
a  state  measure  of  emoticnal  response*  The  measure  was  found  to 
relate  as  they  predicted  with  measures  of  anxiety  (higji  Arousal, 
low  Pleasure  and  Dominance) ,  sensitivity  to  rejection  (low 
Dominance) ,  and  several  ether  measures*  The  state  emotional 
response  scale  was  used  to  measure  reactions  to  a  number  of 
environmental  situations,  and  the  three  dimensions  of  emotion  were 
significant  predictors  of  various  approach  and  avoidance  behaviors 
(ttehrabian  8  "  Russell,  197**)*  •  ^  , 

A  later  study  (Russell  8  Hehrabian,  1977)  used  the  same  scale 
to  rate  ad jecrives  which  depicted  a  full  spectrum  of  emotions*  A 
total  of  151  terms  were  used,  and  each  subject  rated  10  to  20  of 
them*  Again,  the  Pleasure,  Arousal,  arid  Dominance  scales  showed 
high  rel iability  (#97,  * 89,  and  •S7)  and  all  three  scales  were 
necessary  to  distinguish  amcng  the  emotional  adjectives* 

To  summarize,  two  dimensions  --Pleasure  and  Arousal'^-  have 
been  shown  to  underlie  a  wide  range  of.  emotional  outcomes*  ^  These 
two  dimensions  are  seen  as  closely  related  to  the  dimensions  of 
Evaluation  and  Activity  wh"      consistently  appear  in  studies  using 

/ 
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the  SGUiantic  differential  technique.  Several  studies  also  provide 
evidence  for  a  third  dimension  of  emotion^  one  which  is  related  to 
potency.     These  studies  are  summarised  in  Table  1; 


STUDY  STIHULI 
Schlosberg^   195a      Facial  expressions 

Gladstones^   1962      Facial  expressions 


Abelson  & 
Seroat^  1962 

Izard,  1972 


Bush,  1973 


^ehrabian  & 
aussell,  197a 


Sussell 

Hehnabian,  1977 


Facial  expres:>ions 


Becalled  emotional 
situations 


Emotional  adjectives 


Descriptions  of 
environments 


Ensotichal  adjectives 


riMENSIONS 

Pleasant  nes£-tl!i  pleasantness 
Sleep*Tensicn 

Attent ion*Rejec tion  ^ 

Pleasantness-* On  pleasantness 
Sleep^Tensicn 
Expressionless*  eio  bile 

Pleasant nsss^Un  pleasantness 
Sleep*lensicn 

Pleasantness 

Tension 

Self-assurance 

Pleasantness-Unpleasantness 
Level  cf  Activation 
Agression 

Pleasure 

Arousal 

Dotninance 

Pleasure 

Arousal 

Dominance 


TABLE 


BESEABCH  ON  DTHENSICNS  OF  EMOTION 
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EMOTION  AND  INTEREST 

The  emotional  response  that  accompanies' a  state  o£  interest 
has  rarely  been  studied*  In  £act,_vith  the  exception  o£  vork  by 
Csikszeotmihalyi  (1975) ,  there  has  been  almost  no  attempt  to 
examine— tn — chepirh"  what  ^interdst  im"^riirvciveien€~feer~rike  to  an 
individual*  This  gap  in  the  literature  has  been  veil  articulated 
in  a  review  by  deCharms  ana  MuiD  (1978): 

Intrinsic  motivation  presents,  a  fascinating  case  o£ 
the  state  o£  the  art*  Theories  and  data  abcund*  Are  ve 
Enaking  major  advances  io  understanding  motivatioi^?  1«et' 
us  suggest  that  they  are  minor*  Ke  continually  overlook 
our  major  source  of  knowledge  —a  personal, 
non-obiective  source  which  is  at  the  heart  of  every 
minitheory  but  not  acknowledged*  Our  methodologies  fall 
short     because    they  lead  usinto  more  and  more  detailed 

___^_-Specifi-C_a±^jon  of  ^ex..t_ernal .  conditions    for  producing  , 

behavioral  effects  and  ignore  the  critical  variable, 
namely^  the  way  the  person  experienc:es  (not  perceives) 
the  conditions  that  we  so  elaborately  contrive*  (  p* 
107) 

This  is  nut  to  say  that  emotion  has  been  totally  ignored  by 
those  doing  research  on  learner  irT:€rest*  Several  theoreticians 
have  called    upon    emotion as    explanatory    variables    in  their 


writings*  Berlyne  {I960)  ^  for  exataple^  said  that  curiosity  comes 
^  as  a  result  o£  a  desire  to  {Daintain  an  optimal  level  o£  arousal* 
Things  that  are  puzzling  or  incongruous  cause  a  rise  above  the 
optittal  levels,  and  the  individual  staclies  and  processes  the 
stimulus  '  to  reduce  uncertainty  and  bring  arousal  back  to 
,comforta_bie  levels* 

Theories  of  intrinsic  motivation  have  alsc  been  based  on 
affective  concepts*  white  (1959)  wrote  of  an  innate  need  to  feel 
effective^  while  Deci  (1575)  called  it  a  need  to  feel  competent 
and  self'determininq*  Both  of  these  needs  were  us€d  to  explain 
why  we  do  things  that  have  no  extrinsic  rewarda  attached^  why  we 
are  interested  in  some  activities  for  their'own  sake. 

Another  line  of  research  on  interests  has  involved  the 
development  and  use  of  interest  inventories:  scales  to  measure 
preferences  among  sets  of  school  subjects  or  vocations*  The 
Interest  inventory  can  be  viewed  as  a  technological  extension  of 
hedonistic  theories  cf  motivation*  That  is/  they  assume 
ifispiicitly  that  we  are  Fleasurerrseeking  creattires  uho  arranqe  our 
activities  to  maximize  pleasure  (Travers^  1978)* 

The  major  work  to  date  which  studied  the  actual  experience  of 
iiit,<irest  and  involve  me  nt  was  described  irf  a  book  by 
Csikszentmiha?  yi  (1975) *  Csikszentmihalyi  surveyed  and 
interviewed  che?s  players,  rock  climbers^  surgeons  and  others  to 
^examine  what  ©ade  their  activities  self^-rewarding*  He  discovered 
several  gualities  that  seemed  to  characterize  the  occurence  of 
intrinsic  motivation^  a  state    of    mind    that    he    called  '»flow", 
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XAon,9    these  vere  a  merging  of  action  and  avareness,  the  centering 
of  <  attention    and  the  loss  of    self  ^consciousness*      In  emotional 
-0-  teras,    the    fiow  '  experience    combined    enjoyment,    a    feeling  of 
vastery  and  control,  and  a  level  of  arousal  midvay  betveen  koredoin 
,  and  anxiety* 

tfithin  this  sample    of    inquiry    in  ,  the    area    cf  iaterest, 
0     several  different  emotional  variabiles  have  been  cited  as  causes  or 
correlates  of  interest.     One  might  infer  from  this    that  interest 
is    not    a  simple,  pure  emotion  like  happiness,  for  example,  but  a 
0     complex  combination  of.  feelings.     If  this  is  so,  thea  perhaps  the 
existing    miaitheories    of    curiosity  aad  intrinsic  motivation  are 
accurate  but  incomplete ,  TTike  tlie  fabled  blind    nien»s  description 
0     of      the      elephant*        The      tendency      to      regard    interest  -  as 

one-dimensional  has  held  back  progres.s    toward    understanding  it, 

9  ^  ft 

dnd  prevented  the  building  «of  ,  a  cumulative  body  cf  research* 


R  modpX  of  leabneb  interest 

If  interest  is  multid imensonal,  vhat  are  its  dimensions?  A 
logical  analysis  of  the  concept  would  suggest  that  the  three 
factors  underlying  other  emotions  also  makc:  sense  as  dimensions  of 
interest*  The  Pleasure- Displeasure  dimension,  for  instance,  is 
clearly  relevant*  To  be  interested  is?  a  pleasant  f^;eling,  and  to 
be  bored  is  not. 
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The  Arousal  diffiension '*£eeffls  applicable  to  iiiterest  as  ^ell. 
Any  definition  of  interest  would  ,  have  to  include  notions  of  a 
heightened  awareness  and  attentioii,  both  of  whichy  are  associated 
with  moderate  to  high  , levels  of  arousal.  Drowsiness  and  lack  of 
interest,  on  the  other  hand,  'are  states  of  lew  arousal.  As 
already  noted ,  arousal'  also  f igure3  prominently  in  previous 
research .  The  best  articulated  theory  of  curiosity^  that  of 
Berlyne  (1960^  1963),  is  built  around  the  concept  of  arousal.  In 
addition,  the  *'flow»»  state  studied  by  Csikszentmihalyi  (1-975)  was 
characterized  by  a  f acilitative  level-  of  arousal. 

Thus  a  cas.c  can  readily  be  made  for  Pleasure  and  A^usal  as 
factors  uiiderlying  learner  interest.  &ut  what  about  the  third 
dimension,  one  that^  is  related  to  the  Potency  (strong- weak) 
dimension  of  semantic  differential  research?  The  quest ioii  can 
best  be  addressed  at  a  more,  abstract  level;  In  an  educational 
setting,  what  does  it  mean  to  feel  stronger  or  weaker? 

.earning  adds  to  one*s  skills  and  abilities,  and  thus  enables 
one  to  deal  more  effectively  u-it^h  '  the  world.  In  a  sense,  an 
'in&rease  Iti  cotDpeteiice  is  an  increase  in  power.  To  feel  more 
competent  is  to  feel  stronger,  while  incompetence  and  weakness  are, 
inextricably  linked.  Thus  it  would  seem  that  a  dimension  "of 
Competence  -  Incompetence  feelings  is  an  appropriate  transl^»tion 
of  potency  within  the  context  of  learning. 

\ 

The  Cbujpetence  Feeling  dimension  is  tied  to  interest  by  some 

theoretical'  work    already    cited.      Deci*s    cogiiitive  evaluation 

*  ...  . 

cheory   .proposes    that    activities    which    enhance    a    feeling  of 

/ 


competence    and    self-deteriaination     are    intrinsically  motivating 

'■      ,         ^  '  ^  ^ — ■ 

(1^79^) .    , Such  activities,  are  done  for  the-ir  own  sake>  without.^  the 

*  I  ■  ' 

n^©^  for, external  coinpt=nsat:ion#' 

In  an  essay  on  interest  and  effort  in  educa^ion^  Dewey  (1913) 


made  a  distinction  relevant  to  the  CompetencerTeerilig  a"imension# 
He  said  that  there  are  two  types  of*  pleasure*  One  arises  from 
contact  with  pleasurable  ^ stimuli  such  as^  ^bright  colors  and 
agreeable  sounds*  The  second  accompanies  act^ivity  and  is  ^  found 
wherever  there  is  successful  achievement " and  mastery  occurring* 
These  two  type's  of  pleasure  are  deflected  in  the  present  model  as 

the  Pleasure  and  Competence  Feeling  dimensions^  respectivelry* 

\ 

Dewey  had  few  kind  words  for  school  activities  which  excite 
the  senses  but  do  not  engage  the  learner  in  activity  geared  to^^rd 
mastery.'  This  same  concern  is  echoed  today  in  criticiism  about 
soae  educational  nedia^  In  terns  of  the  models  instruction  which 
produces  high  levels  of  Arousal  and  Pleas\;re^  but  does  not  arouse 
CODspe  tence    Peelings    ©an    fce '  said  _J^_j).eLJioxjSL^ejatex^taining--tha.n^ 

'  '   .    '  .  "  ^      '  - "  / 

educational^     High  levels  of    Pleasure^     Arousal^    and  Competence 

*  / 

Peelings^    on    the  other  hand^  would  indiqate  genuiiiely  engrossing 


instruction,* 


/ 


EiopiiriQal  evidence  for  the  appropriateness  of  ,a  competence 
feeling  dimension  comes  from  a  study  of  what  makes  an  educational* 
television  program*-  interesting  {HacXean  et  al^  1960)  *-  -  In  a 
linkage  analysis  of  viewer  ratings  of  several  program  segmetits^ 
factors  of  Evaluation  (good-bad)  and  Activity  (fast*slcw)  emerged 
which    are    closely    linked  to  the  Pleasure  and  Arousal  dimeiisions 


,  1S9 


/ 

/ 


discussed  above*/  In  addition,  a  third  factor  appeared    which  had 

„to__ilQ  _wi.th.  Ilow.  weJX_th.€_  prog  ram  _w_as-.under  stood  •    The  reseeirchers 


named  this  factoj:  Simplicity,  but  it  is  clear  from  the  iteKS  which 
loaded  on  the  factor  that  it  could  as  easily  been  interpreted  as  a 
dimension  of  CoKpetence  Feeiingsr; 


Thus  fair,  ^  we    have    described     learner    interest    as  having 


under  lying  dimensions  of  Pleasure,  Arousal',  and  Coapeteoc^e 
Feelings*  -There  is  one  more  dimenslion  yet  to  be  described,  one 
which  also  has  to  do  wijth  potency* 


Strength  and  weakness  in  an  educational  context  can    also^    be  ;  / 

^  in    another    way*    One  is  strong  when  one  controls  / 


conceptualizecl  '  in  another  way*  Ohe_  is  strong  when  one  controls 
the  content  and  mode  of  presentation  of  .  what    is    being  learned* 


-    To  su-mmariliE^  the  discussion    to    this    pcint,    a  four^factor 
model  of  learn 
0O^el  is  baAd 


i 


Weakness     is    having  no  such  control.    This  second  type  of  potency  ^ 
dimension  is    linked    to    learner    interest    'by    the    widely  held 
assumption      that      learner    ccntro 1    enhances    motivation*  This 

^  :         1        ^  ^ 

assumption  is  intrinsic  to  the  open  ^chool  movement,  and  there  is 
some    empirical    support     for    its   jral^dJ^__{jLcx_:e.X  — - — - 


1979)  */  This  feeling  ofr  being    in    charge    of    cne's    learning  is 
closely^  akin    jto  ^  the  Pawn*Origin  dimension  described  by  d^Charms  / 
(1968,  1976)*    hro  use  Deci*s  (1975)     termi'^ology,    this  dimension 
might  be  referred  to  as  cne  of  Self-detericihatipn  Feelings. 


-/■- 


r  interest  has  been  proposed*    ^phe  rationale  of  the 


on  researtrh  showing    a    three- factor    structure    of  ' 
eiotion,     and    |>n    a    logical    analysis    of  the  concept  of  ^^earner 
Interest*      Thej    four    factors  *  are    related    to    the.  Evaluation, 


/■ 


Activity^  and  Potency  dittensions  of  semantic  differential  research 

(Osgood^  Suci^  Tannenbauni^   1957)  as  follows; 

SEMAHTIC  DIF?EREHTIAL  LEARNER  INTERESl 

D/IMEHSIOHS    .  /PIMEHSIOHS  -     -   ; 


.Evaluation  ......  Pleasure 


Activity   .^\.   Arousal 


Potency  ...s  V:  Coaipetence  Feelings 


-Self-Determination  Feelings 


USES  OF  THE  KODEL 


Tilis  iBodel  may  be, useful  both  as  a^ccnoeotual  tocl  and  as  a 
guide  toward  the  solution  of  instructional  jprobleiHs.  At  the 
conceptual  level,  the  model  helps  to  bring  diverse  theories  and 
approaches    together    vithin    one  framework.    This  provides  a  ©ore 


holistic  view  of^  interest^  affect  and^  raotivaticn  and  makes  it 
easier  to  compare  theories  or  to  combine  different  t^ieoretical 
perspectives.   ^  : —  •  .       .  ' 

The  model  a];so  enables  one  to  make  finer  distinctions  than  is 
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possible  with  ,  a  s^idgle  dijaension  ranging  frcm  boredom  to  high 
interest.'  Tlje  four  factors  can  economicallY  portray  a  ^ide  range 
of  af fjective/motivational  responses  to  instruction.  For  example^ 
one  form  of  boredom  might  be  represei\ted  by  a  co5il;ina\ibn  o£ 
negative    pleasure  and  low  arousal.     A  closely  related  stat^  would 

f 


be- drowsiness,  which  is  mildly  pleasant  and  low  in  arousal.  The 
combination  of  high  pleasure,  moderate  arousal  and  neutral 
competence  and i self rdeterminat ion  feelings  might  constitute  a  sort 
of  passive  fascination.  Perhaps  the  optinun  response  for 
designers  to  strive  for  wculd  be  what  Csikszentmihalyi  (1975) 
calls  **flov",  a  state  of  total  involvement^consistlng  of  moderate 
■  arousal  and  high  pleasure,  competence,  and  self-determination 
teelings, 

■ 

This  ability  to  make  ^Ine  distinctions  araon9  various  types  of 
boredom  and  interest  also  suggests  uses  for  the  model  in  solvinq 
instructional  problems,  .  Evaluation  instruments  could  easily  be 
constructed  to  measure  each  of  the  four  dimensions,  and  could  be 
used  in  the  formative  evaluation  of  instructional  materials  and 
presenta  tions,  A  semantic  differential  format  would,  be 
appropriate,  vith  several  scales  for  each  dlmcnsioii.  Such  an 
instrument  would  contain  items  such  as  the  following: 

While  reading  the  textbook,  I  felt,,, 

happy  :,  J ,  sad 

calm  excited 

\ 

competent  incompetent 

free  constrained 


Using  evaluation  tools  based  ; on  these  four  facto rs  would 
enable  more  precise  diagnosis  .of  motivational  deficiencies  in 
instruction  *  A  low  level  of  compe  te  nee  feelings^  for  example  ^ 
tfQuld.  indicate  that  the  instruction  sifliply  dcesn't  teach  well. 
Or ,  more  interestingly,  it  might  indicate  that  competence  has 
crept  up  on  the  learners  so  gradually  that  they  don't  realize  how 
much  t'hey  Iiave  learned*  in  such  a  case,  the  reiBedy  .raight  be  to 
add  a  challenging  practice  exercise  that  calls  upcn  all  of  the 
rtewly  acquired  knbwledge  and  skill* 

While  texts;  audiovisual  media,  or  live— presentations  can  be 
evaluated  this 'way,  these  four  factors  seem  especially  appropriate 
for  use  with  educational  gattes  and  simulations*  These  have  a  dual 
nature:  they  are  supposed  to  be  educational  and  they  are  supposed 
to  be  fun*  Educational  outcomes  can  be  gauged  by  conventional 
measures  of  competence,  and  the  affective  counterpart  of  learning 
can  be  measured  by  a  Competence  Feeling  scale*  Ihe  fun-ne^  of  a 
game  should  be  directly  related  to  the  Pleasure  and  Arousal  it 
evokes*  The  degree  to  which  players  feel  self -determining  may 
also  be  an  important  predictor  of  the  overall  success  of  a  game* 

Another  possible  use  of  the  model  would  be  in  the  design  of 
' responsive  educational  media*  Present ly,  CAT  and  interact ive 
videodisc  programs  respond  primarily  to  the  cognitive  needs  of  the 
learner,  providing  more  examples  or  practice  when  called  for*  It 
isn't  difficult  to  imagine  a  more  fully  responsive  program  which 
takes  the  learner's  emotional  state  into  account  and  adjusts  the 
instructional  presentation  when  int erest  flags*     The  learner  might 
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indicate'  interest  by  the  scale  already  described,  cr  perhaps  by 
physiological  roeans  of  input  (see  clynes,  1977;  Knirk  6.Spindeil, 
1975)  *  In  any  case,  touch  research  is  needed  before 
interest-enhancing  adjustments  ca  n  be  prescribed  with  much 
^certainty* 

RESEABCHABLE  QUESTIONS 

A  good  conceptual  mcdel  does  two  things:  it  organizes  what 
is  known  and  helps  us  fcrmulate  guestions  about  the  unknown.  The 
model  described  in  this  pajer  provides  an  organizing  frameworlc  for 
several  distinct  theories  and  conceptualizations  of  interest.  It 
also  suggests  a  number  of  guestions  in  two  general  categories:  1) 
How  do  various  instructional  design  techniques  af  f ect  the 
emotional  dimensions  of  learner  interest?  2)  Hew  do,  the  emotional 
diinensions  "relate  to  behavior?  Discussion  of  a  few  representative^ 
guestions  in  each  category  follows. 

What  is  the  effect  on  emotion  of  anecdotes  and  other  human 
interest  content?  Flesch  (19f*8)  devised  a  widely  used  formula  to 
measure  the  human  interest  level  of  text.  The  fcrmula  is^  based-  on 
counts  of  personal  words  (nouns  and  prcnouns  cf  natural  gender) 
and  Personal  sentences  (quotas, ^questions,  ccmmands,  exclamations, 
requests,  and  other  sentences  directly  addressing  the  reader). 
Arbitrary  as  this  may  seem,  this  Human  Interest  score  was  highly 
correlated'     (rho  =  ,83)   with  student  ratings  of  interestingneGS  in 
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two  separate  studies  {Croll    e    Hoskaluk^     1977;      Gillen     et  al^ 

V977)  .      HcConnell     (1978)     attributes    much  of  the  success  of  his 

.  / 
best  selling  psychology  text  to  his         o^  a^hecdctes^    which  also 

give  the  text  high  scores  on  the  Fles<5^h  measure*  *  ■ 

What  sort  of  interest  is  evoked  by  using  an'ecdotes  to  make  a 
text  more  personal?  If  the  anecdotes  entertain  but  do  not 
instruct^  then  it  would  see©  that  Pleasure  and  Arousal  are 
involved*  If  the  ^anecdotes  aid  learning  by  Hiaking  ideas  more 
concrete^  then"  perhaps  Ccmjetence  Peelings  .are  also  raised^  in 
addition  to  Pleasure  and  Arousal.  This  distinction  is  i»a  port  ant 
for  t]ie  design  of  instruction  and  merits  further  research. 

What  is  the  effect  of  varying  the  presentation    format?  The 
need'    for    variety     in    presentation    to  mainta in  interest  is  well 
established  in  the*  convent  icnal  wisdom  among  teachers.      Within  a 
given  medium  of  instruction^  it  is  possible  to  present  information- 
in  many  different  ways:     tables^    d iagrams^    question    and  answer 

interviews^  anecdotes^  metaphors^  drills^  and  the  usual  expository 

*^ 

prose.  Recent  research  shows  that  different  types  -  of  reading 
material  engage  the  left  and  right  hemispheres  in  different  ways. 
Shifting  the  format  froni  one  type  to  another  may  have  affectivx^ 
consequences.  Berlyne*s  theory  of  epistemic  curiosity  (19  60) 
suggests  tha^  each  format  change  would  cause  a  momentary  rise  in 
arousal  as  the  learner  gets  oriented  to  the  new"  format* 

This    raises    Several    in teres  ting    questions*      To  maintain 
optimal  arousal  within  a  lesson^  how  often  should  the  presentation 
■  format  be  changed?    How    does    this    rate    interact    with  "learner 
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characteristics?  which  pairs  ot  torinatE  result  in  the  greatest 
arousal  increments?  Does  allowing  the  learner  to  choose  the 
presentation  format  signif  ica  ntly  increase  feelings  of 
selt'-determi  nation?       *  ■ 

How  do  "the  emotional  dimensions  of  leapner  interest  relate  to 
.  behavior?  i»hile  interest  during  instruction  is  ^a  desirable  jgoal 
in  itself,  it  is  also  important  as  th-e  means  to  several  ends*  One 
such  end  is  improved  ^  performance*  Some  studies  support  the 
comraonsense  notion  that  students  learn  more  frcm  material  they 
find  , interesting  (e*g*^  Asher,  Hyman,  S  Higfield,  1978;  Pass  S 
Schumacher,  1978),"  Other  research  finds  rio  clear  relationship 
bet^ieen  interest  and  learning  {Wooa,^  1974)*  The  problem  with 
research  in  the  latter  category,  however,  may  be  that  interest  was 
assumed  to  be  unidimensicnal*  Pe search  using  a  multidimensional 
approach  might  shed  more  light  on  the  relationship  between 
interest  and  learning* 

Another  important  behavior  related  to  interest  is  continuing 
motivation*  Continuing  cctivation  is  briefly  defined  a's  *'the 
tendency  to  return^  tc  and  continue  working  on  tasks  away  from  the 
J  instructional  setting  in  which  they  were  initially  confronted* 
This  return  is  presumably  occasioned  by  a  continuing  interest  iTi 
the  task  and  not  by  external  pressure  of  some  kind"  (Maehr,  1.976)* 
Continuing,   motivation    can    be    seen    as  ideal    out  come  of 

schooling,  given  the  speed  with  whic'h  knowledge  becomes  outdated* 
It  isvalso  iiaportant  because  there  is  seldom;  if  ever,  enough 
instructional    time    available    to  convey  everything  worth  knowing 
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about  a  sub:)ect.    When  motivated  to'  do  so,    students'   can  quickTy 

* 

augment  their  education  by  pursuing  a»  subject  on  their  own  tiae. 


Is  the  tendency  to  continue  learning  abcut  a  subject  related 
to  .  the  eaiotional  response  that  accompanied  the  initial  learning 
situation?  In  terms  of  the  present  model,  continuing  motivation 
aight  be  predicted  best  by  the  Cbmpetence  and  Self-Deteraination 
Feelings  evoked  during  Instruction •  Pleasure  and  Arousal,  in 
contrast ,  may  be  more  clasely  related  to  behaviors  which 
demonstrate  interest  during  the  instructional  period,  and  be  only 
weakly  related  to  a  coivtinuing  interest  in  the  material. 


CONGLUSIOW 


As  the  preceding  sample  of  questions  indicates,  there  is  much 
yet  to  be  learned  about  interest  in  education*  In  tine  we  should 
be  able  to  design  instruction  that  can  be  relied  on  to  interest  a 
given  audienice,  but  for  now  our  designs  ar%  based  on  intuition  and 
luck*  The  new  media  of  microcomputers  and  interactive  videodisc 
present  us  with  the  opportunity  to  teach  and  fascinate  at  the  same 
time*  In  order  to  realise  the  full  potential  of  these  media.  We 
need  to  be  clear  about  what  learner  interest  is  and  what  we  can  do 
to  enhance  it*    ,The  model  described  in  this  paper  is  offered  as  a 

saall  step  in  that  direction*  '  ,  ^; 
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^HE-  ORGANIZING  FUNCTION  OF  BEHAVIORAL  OBJECTIVES 
Wendy  Dunn^  Ph,D.  Barry  Bratton^  Ph.  D, 


latroductioa  ' 

In  tracing  the  history  of  educ^tloanl  uses  £or  behavioral  objeotivos >  it 
seems  there  have  arisen  two  genei;al  rationale?;  for  writing  objectives;     (l)  to 
aitt*  the  designer  of  instruction  in  clarifyinji  tlie  iutcnt  and  strMCt\ire  of  thnt 
in^itructionj  and  (2)  to- improve  student  |)er [ortnatie<>  by  us»i»ting  ^ludy.    Ak  a. 
group}  instruetioual  de!iigners'\liavo  be'an  Willing  to  endorse  the  utirlity  of 
objectives  for  the  effective  design  of  instruction^  and  most  theorists^  yucli 
as  Briggs  and  Gagne^  purport  their  usefulness. 

*      However,  the  assessment  of  the  effect  of  objectives  on  student  performance* 
Uus  tr^ditLOJially  been  treated'  us  an  (^|Hrjr;iI  <|uesti(>n.     It  lh  thj^s  relattontiliLp 
b<:lwe<m  t\w  ^ittudeiit*^^  use  of  objectives  .ini)  Uie  ov  \u-i  pi>rrnrin;inri'  on  a  learning. 
task  which  is  the  Toeits  of  thifi  paper.     IT  wi^  ar<^  ^^oiny.  to  r^iitintn-  to  tttivoaUv 
provid^^iig  students  with  unit  or  course  i)bje<:livvs       a  p:irt  of.  their  i  nut  rue  t  ton  > 
we  {should  be  able  to  elearly  demonstrat*'  thai^  tlicsD  ohjertiv*?j«  havtr  :i  positive 
effect  on  ^lat  student^s  ability  to  learn  t1io  requirod  eont<int  e ff ei:t i v<>ly . 
Literati  re 

Unf oi;tunately >  research  to  date  has  failed  to  show  any  clear  relationship 
between  the  use  of  objectives  and  improved  performance.    (This  literature 
is  summarized  in  articles  by  Puchastel  snd  MerriLl  (1973)1  J.l^ctLuy_aadJ)aviefi-^———" 


(1976)^  Kiblcr  and  Uassett ,  ( 1977),  Kiblor,  Hassctt,  and  Hyers  (1977)^  and  liriggs  (1977)\) 

»i      ■  "    -  -  ■■  ■ 

J^^Jrly  5tudies»  which  optimif^tically  set    out  to  doeumcnt  th<'  expoeted  ^/ 

-/  ■  '        '       ,  . 

di fft'reueOs  in  performance  betwoim  group:;  having  and  j^ronps  not  li^vin^  ol)jueLJVf;«^       .  ^ 
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to  guide  their  -.tudy  provided  results  wliicli  con  only  be  described  ^ii,s  incoDcluiJivc, 

Because  these  studies,  yielded  mixed  results,  the  rationale  shifted  to 
attempting  to  reveal  ^ther  variables  which  may  Wave  been  influencing  the  impact 
of  the  objectives,  such  as:    the  specificity,  location,  and  form  of  t\s^  objective; 
the  length,  subject  matter,  complexity,  organizcitionj  and  type  of  learning- 
required  in  the  to^be-learned  passage;  t^he  cype  of  test  items  and  their  location 
^,^and  timing;  and  the  typp  of  subjects  involved  \x\  tlie  stmly  according  to  therr 


.;(o:£,  soCLQCConomic  status,  ability  lovi-l,  and  pcrHondliiy  type.    Aj^tini,  roKulLfj 
ivm\  Ihi^sr  fxpcrimt'nLii  wi^rc  for  Lhi-  (iEi)f:i  \m\v\    I  nconrf  I  ;>l  nil « 

"IL  si'Oms  ,;i|ii);ironL  LhtiL  wh.-U   i«  ni'Ocii-d  h*  ain:iVi-l   W\\y  qur.slioi'i  J!i  NOT  "i 
pro! i  fcrotiou  of  mure  stiid\cs  of  Lhu  \^X\i\\k\  lypi;,  huL  raLlior  *i  rc-ch*!  i n i  I  ion  i>f 
thc;rcsCorcli  quesLion.     Ifistcad  of  asking  luirini'lvi's  "WllliN**  do  objccLivi-s  work*V**,  ^s^^ 
we  need  to  be  asking  "HOW  do  objectives;  work  to  fuciliLate  learning?"    IL  in  our 
optnioii  thtJt  this  istsuc  can  be  exauiincd  in  the  conLexL  of  the  cogniLivii  strategic:; 
^CTiipLoycd  by  tlic  student  in  using  object  iv^s  to  i;ui<!t»  Lt^arning. 
UyiKJthea  is' 

Vsycliologists  havo  {^rovidod  at  least  throe  idenil  f  jabic  co^i>t  L  t v<\  f nncL  j  ons 
th;it  objectives  mny  ^scrvo  in  facilitating  learning.    !*')r.sL,  Lh<y  iiL^y  oncourrjge 
self  devaluation.    We 'know  from  studies'  uf  verbal  U;iniiiig  that  forced  r<'hc?arfj.'il  . 
will  improve*  test  performance  over  a  simple  re-rtMdin;^  of  contenL.  ObjncLiveH 
may  ael  by  encouraging  a  student  to  tesL  and  rc^toiit  himself  over  the  Lo-bo-lrarned 
content,  *  * 

Second',  specifying  objectives  may  Hisuro  a  consistency  betfven  thi*  student*^' 
^Ltirage  Htra'tegy  and  the  format  needed  for  recall.^   We  kncv,  t  .>t'  mxm^s  provided 
to  lielp  the  sLudcnt  .recall  learned  Information  only  work  when  Lhe  jitudeut  li^is 
learned  or  stored  the  information  according  to  those  specific  euc:;.     If  ti:»t^ 

\        .  . 
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iCi!ms  are  written  to  correspond  directly  to  objectiviis,  then  contjistcncy  between 
stocagu  strategy  and  retrieval  strategy  ls  intjurcd,  Llms  f aei  1  i tut  1114;  n.^call. 

Finally,  objectives  m^ty  serve  an  orgcmizing  function  along  the  lincH  of  David 

Au^ubcl's  notions  o£  advance  organizers.    Objectives  may  function  in  a  similar 

\ 

_E^sh^ion^ Jo  advance  J>rgani2e,rs_  and^cn-^atc^a^^luepr-int— -or-structure  into^hrich  ^ 

subsequent  material  may  be  incorporated,    Thus,  when  objectives  are  provided, 
information  storage  is  more  effective  than  wh<an  there  is  no  apparent  storage  strategy, 

The  present  study  was  designed  to  examine  thi>s^third  hypothesis:    Do  objectives 
serve  an  organizing  function  for  to-be-l(*arned  conL\nt  by  creating  tin  org^inizatiojKit 
structure  into  which  subsequent  information  ciin  bts  incorporated? 
Uatioimle  and  Materi^ils 

Tlie  following  rationale  was  applied  Lo  test  this  organi^sin^;  Uy|)othiiKis:  If 
object  ivesdo^rovi>i  organizing  the  tc)^be^=       '  " 
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learned  information,  they  should  improve  le^irning  m(>t;t  wlien  the  text  content 
itself  ds  T^OT  well-organized,    (if  the  materials  arc  well-organised,  the, 
objectives  would  he  redundant  and  their  (effect  would  be  minimal.,)  ThertsTorti,  if 
objectives  are     used  with  content  which  is  prcsentc'd  in  both  an  organtj'.od  and  £in 
unorganized  state,  they  should  facilitate  the  learning  of  the  unorgani iiod  eonttMjt 
ov<^r  that  of  the  ^organized  m^itrrtal* 

■(;on.stH|in*nt  ly,  ;i  lO-pcige  ti^xL-typt-  |)a.SK;iK<^  w;is  writtiMi  .so  Lh;iL  iii  tun;  l-oikI  1 1  i  on 
it  Wtin  KoUtionally  Organised  (tht-  rt^  hiL  loiKshl  |)k  ln^lwcoii  th*-  Tnt-ls  pr<*»<-ia(-d  w<-i"<- 
cloarly  cxi^lairied)  and  in  anotht^r  eondilioii  iL  w;i4t  l-iicUiii  lly  Or;',tiiii:r'j-d    (tlit^  |Mef(*» 
of  Taolual  information  wtire  stiitod  but  *n()  opporrnL      liiL  1  onshipn  bi*twt*t*n  tlu^m  wi^rc 

H^fyC  i  i'i  cd)  4 

KurLhenriort\   it  Wti«  reosoiit*d  thijl  Ihe  Vonri  of  the  ohjectivt*  would  iuLi-racL 
wilhuht-  OrKimi;'.;jtion  Typt!  as  Inldiws:    Low  lev*;!  iib  ji-ct  i  vc«  ctwMn^-,  iMiiiplf  r<;c.-il  I 
oT  r;nrtu;il   inrontitition  woul<l  \)v  i'K\n-cArt\        up(*r;iL(*  r^iicd  ly  W(*l  I  hir  bol  h 
krUl  ly  Uv^itu'r/A-ti  and  hVit-l  Uri  I  ly  ()ir.*"Jnly.»Hl  i-oiil  cnl    ulmt-  itU}t-t\  ivru 

*  n  * 

204 


level  objectives  which  required  the  sd^jtict  to  demonstrate  a  liighor  level*  uC 
understanding  of  the  organization  of  tho  content  m;iterials>  however^  «liuuld 
reveal  a  greater  advantage  when  paired  with  Factually  Organized  than  with 
Kelationally    Organized  content*    Remits  consistent  with  this  hypothesis  would 
be  interpreted  as  supporting    the  notion  that  subjects  use  objectives  to  help  them 
organize  information*    Two  sets  of  objectives  were  written^  one  cueing  knowledge 
of  Factual  information  (The  Factual  Objectives)  and  tha  other  referencing  knowledge 
of  the  higher  Itivel  of  organization  of  the*  passage-Cthe  Relational  Ob jectivcii) » 

One  other  variable  was  included  in  Lliis  study.  '  It  was  ;j5;suined  tliat  tlie 
Organisation  Type  by  Objective  Type  interaction" described  above  would  be  demonsLraLed 
only  on  test  items  which  measured  the.  bnihjccts*  understanding  of  content 
organization  and  not  on  items  testing  only  strict  recall  of  facts.  Consequently, 

test  items  were  matched  to  both  sets  of  objectives  and  were  written  to  measur^_.   

both  Relational  and  Factual  knowledge,    Tlie  Organization  Type  interaction  was 
predicted  to  occur  only  on  JtJic  teislT  itcuis  measuring  rficall  of  OrganiKational  knowiedg 
Method     ^  '  ^ 

This  r;jtionah*  indicated  the  use  of  :i  2  x  2  x  ^  r;ifL<>ri;jl  d(*.Hi;^ii  .wi  Lli  v;jri;ihl<'« 
b<iin>^  l*ass,"j^i*  Org;ini;:atton  (j*acL(ial  or  k(*lat  ion;i  1 ) >  Objective  Tyix*  (K^irtajil  "or 
Kc*l;iLM)t);jl  )  and  Test  Item  Type  (KficLUfjt  -ind  Kt:  hit  ieii;i  1 ) .    Tht*  ni;jjor  ]>r<'tJjeL(-d  rt-HtilL, 
which  i,'i  shown  ^rOphic-iLly  in  Figurn  1^  Wtjs  i\  khreo^woy  int(*raction  in  which 
Objectives  cubing  Kelutionally^  Organized    knowledge  would  providi*  better  recall  for 
Factually  Orgfinizod  than  Kelationally  Organised  i>as5;agL\'i  on  Items  Le^Ling  knowledge 
of  the  passage's  organization. 

Forty-^eiglit  subjects  received  a  pass-age  that  w;js  either  Rclation;jlly 
()r;VJii  i  ;;i*d  or  K.-ielually  OrMfUii  Zi'tl '.-jiut  ;i  oT  hi-hjvjor.il  ohj(*cLive;f  wliteh  ciH'd 

rithrr  t'fjrlHii)   kllowlrdj^i-  or  lli^hitloiwil  It  now  I  eilj^r .     AM  folhicrlN  wi'J     ^1^**1*  " 
rtixLy-lour  i  tern  inulL  i  ple-chuice  j>o:a-Li':(L  rompojivd  ul    ilem  U'ld  in)',  hot  h  ("Jiriuo! 
uud  UelaLional  knowledge.    liach  suhjtrcl  also  eompltiLed  a  nil)*,— iiein  tJkni  typr 


quest Lonnaire  asisessLng  his/lier  perception  of  the  utility  of  the  objectives  and 
the  diffLciilty  of  content,  materials  and  Lr.    ructions  in  urdur  Lo  idrnLiry  any  :^ro 
in  the  interpretation  of  materials  or  procedures. 

A  three-factor  analysis  of  variance  with  repeated  ineasur<:s         u»ed  Lo  rtive;il 
significant  effects  on  post  test   performanceT    Two^ay  an<vLyiies-xx£_var_j^ncLtL_wary 
carried  out  on  subject  responses  to  each  of  the  nine  questionnaire  items. 
suits  ^ 

The ' predicted  Organization  Type  by  Objectives  Type  by  Item  Type  interaction 
for   posttesl   scores  proved  significant  at  p  ^  ,025,  however,  the  variable^ 
interacted  in  an  unpredicted  pattern,    As  t:an  be  seen  by  examining  the  KelaLionrjI 
Tust  Item  condition  in  Figure  2»  rather  than  assistjn^^  rocijll  for  FaeLiially 
Organized  passnges  over  Relutionally  Orfjanixed  passages,  Uel>itional  ObjreLivt:s^ 
had  just  the  opposite  effect.    Factual  Objectives  ;jidud  rcenll  for  FaeLufilly 
Organised  passages;  Relational  Objectives  facilitated  recall  for  KelaLionally 
Organized  content.  ^ 
Discussion 

These  results  were  interpreted  as  landing  no  support  for  the  hypothesized 
organizing  function  of  objecxives*    Thty  were  instead  vjewud  as  consi.stent  with  a 
cueing  specificity  hypothesis  a5  Follows:   ^Appiirent  ly,  subjects  in  Lhift 
rXpcrimriiL  n,srd  tho  objecLjvt's  to  sort  Uu;  Ln-be-l(';irn*'U  coiitf*nt  frum  oLhrr 

eoiiLniL  so  LhiiL  Lhey  eoiil<l  iiuixiftii       Lhi-ir  IrsL  prr  I  </ iiijinc  r-  on  >  i>  I  onmi  t  i  on  Miiil 

/  ^ 

Lhey  LhoughL  would  ht*  tef^ted.    This  int  ^^rprcL^iL  ioy  is  imuh*  ivtMi  mmv  rli'Jir  hy 
le-drjiwlng  tht*  Lrlple-order  i  iilenie  L  !oo  as  shown  in  Fj^;iJr<'  3.     For  wo  I  l-organ  i  Z(*d 
content  ilUv  UehiLionally  Org;jiu:tcil  p;ii,s.igcO » i  f  tht*  sLudrnL  u*  ^oiu^  Lo  \h*  requin 
Lo  know  r;ieUj;jl   information^  ho'will   harn  iL  host   if  Kat.tujil  ObjorLivi^H, 

if        rtrotUs  Lo  lonrn  about  Lho  Org;ui  i L  ion  of  Lhr  conLonL,  bo  will  |M'rloriii 
bojii  wlion  givoh  objrcl  iv^'s  wriLLoii  Lo  kxm*  Org^itii  ::itL  if»n,i  I  or  Uo  I  fiL  ioihj  I  knowl<*d^*^ 


In  other  words,  when  .confronted  with  typical  text-type  jiassogcss,  these  subjt^cts 
studied  the  objective-referenced  content  and  ignored  the  rest  of  the  information 
presented . 
Conultisions 

,  Th(^  impUcatibns  from  this  research  appear  to  be  two-foldi    First,  for  the 
instructional  designer,  tliu.^e  results  Indicate  that  stucTtTnts  tTo'use  object ivcA"     -  - 
to' guide  tlieir  study,  but  they  may  learn'  tln^  objuctivc-ruCeruiic^d  inform^ition 
to  tlie  o:£clutiion       tliat  content  not  spt-uiCical  ly  keyed  by  objective;;.    ConsrquciiL  Jy, 
witon  the  exact  outcomes  of  instruction  Kun  be  <:in)iiier:)L('d  ,  proviOm^  tlie  studeitL 
with  objectives  helps  that  student  focut^  on  wh<iL  Ju^  or  she  needs  to  le^jrn 
thus  facilitates  performance*    Since  the  student  appears  to  be  using  objeetiv<:H 
t.o.guide  his  study  and  s.t'6rage,  the  objectives  should  specify  as  clearly  as 

possible  exactly  what  the  student  should  know  and -be  able  to  do*..,  ^  Hawiivor,   

when  all  the  goals  of    instruction  cannot  be  specified  in  the  form  of  objectives, 
as  i^  often  Lhe  case,  including  only  a  ''riample**  of  the  objectives  may  c:iuso  thi' 
student  to  perform  less  well  overall  on  the  unit  since  that  student  in;iy  be  directing 
^lis  or  her  study  toward  only  that  part  <>C  tlie  infonn^tiaii  ke^ed  to  objtictive«» 

Second,  this  study  was  an  attempt  to  look  beyond  .simple  classrooiti  v^iriablc;^- 
and  examine  nnderlying-cogniti\4J  strate^;ies  which  may  be  inClue<icing  scliulastjc 
performance .    It^  is  our  opinion  that  as  educational  rese;irchers ,  we  need  to  be 
fittemptlng  to  integrate  other  bodies  of  knowledge  into  the  formulation  of  our 
theories  and  researdi  questions.    We  believe  that  fruitful  results  may  ctmte  from- 
eXi-imhuug  the  eonceptiml  problems  underlying  classroom  variables.    This  study, 
hM"  es:iiii|>I(s  .-jlLc-iiiplect  to  iiitr^tr;ite  reij--arc"h  <h:.serjh]ii;;  Ltw*  prcjceiirtfi^  til"  li^/iroing, 
im^iiiory,  ;iiid  eogiiitioiu    ()Lh<*r  research  *-llt>rt  niiv.hl  lor<n;  iipoii  tliroririi  in  human 
(love lo|>iuenL  (eig.  Ucj  Iear»ii>g  strategi<":;  a.'i  lliey  n-Iat*-  Lo  Hie  Him*  obiri'lJV<-a 
ch;i»j;r  with  tlict  stibject's  aj^e?);  motivjilion  (d^i  l)o<-s  LIk*  mot  i Vat  i an  ol   the  titinh-rit 
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impact  the  utility  of  objectives?  or  Do  objectives  tljemselves  motivate  student 
study?)  ;  or  other  pertinent  subject  areas*    liy  ox";imi[n.ng- instruct  iona I  vartabh^s 
in  tb*!  contuxt  of  tUesc  and  other  orientations ,w(!  may  gain  a  gruaLer  clarity  and 
depth. of  understanding  about  the  teaching-^learning  process  * 
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Hypothesized  OrganiJiatioii  Type  by  Objective 
Type  by  Item  Type  Interaction 
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Iteisi  Type  Inter:action  for  Subjects' 
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*  Attention  to  Instructional  Media:  .  / 

Wliat  ^T^e  the  Relevant  Media  Techniques  and  Learner  Cltaracteristic's? ' 

Visual  attention  hag  long  been  oi  central  Interest  to  the  makers  and 
users  of  instructional  ptedla  (Ball  and  Byrnes;  I960;  Miller^  1957;  Flemltig 
and  Leviet.1978)  for  they  havi^  eiii{>loyed  numerous  techniques;  e^g*^  closeups^ 
undeyllningg-r  color-cues«^etfi^>  in  an  atteinpt  to  make  sxnre  their  audience 

noticee  tha  important  ideas  tliey  are  presenting*.  We.  found  thatTvisu^^'  

attention  is  also  of  Interest  to  the^Speclar Education  field*    According  to 
Crosby  and  fiXatt  (1966)^  **-*profeasional  opinion^  derived  from  educational 
and  clinical  experience^  has  long  identified  Inpairnenta  of  attention  as  a 

general  trait  of  the  mentally  retarded — and  further^  ***-at  lea^st  four 

*  It  ^  ■  .  ■   .  - '  — 

theorists  (Zeaman  |md  llouse ^-1966;  0*Connor~ and  Ker^^       1963;  Denny^  1966; 

Luria^  1963)  have  posited  specific  attentional  deficits  in  an  attetnpt  to 

account  for  certain  learning  Impairments  evidenced  by  retardates  as  a  group* 

(p  69)  4    We  began  to  wonder  how  effectivie  our  media  techniques  for  attention 

getting  and'dtrectlng  would  Ee'for  mildly  handicapped  <^hildren  who  have 

difficulty  selectively  attending  to  instructional  stimuli?  This  question  is 

particularly  pvtlnent  to  the  current  attempt  to  educate  such  children,  in 

the  least  restrictive  environment  i^e*  to  mainatream  them* 

The  problem  t^his  study  addressed  yas:  .._What_media  teclmiques  Influence- ^ 

the  distention  of  mildly  handicapped  learners  toward  the  relevant  information 

and  away  from  the  irrelevant  Information  In  Instructional  media? 

The  media  literature  is  replete  with  references  to  such  techniques  and 

includes  some  studies  which  find  learners  attending  unpredictably  to  un* 

in^nded  Information*^  For  exaiiple^  an  early  atudy  (Neu^  1950)  showed  that 

*  Ihls  research  was  funded  In  part  by  a  grant  (USOE  G  007604210)  from  the  ~ 
Bureau  of  Education  for  the  Handicapped^  Division  of  Media  Services^ 
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atteution^-galnlng  techniques  employed  in  a' how*-td-^0"it  film  actually  detracted 
from  effectivenesBy  i.e.^^drew  attention  to  themBelvea  and  did  not  increaae 
learning.    A.  more  analytical  study  using  eye^-movenent  data  (<^bs»  others^ 
1964)  found  that  attention  to  a  televised  science  demonstration  was  often 
focussed  on  the  demonstrator ^s  face  '<irr€levaat)  r^t^h^r  thau  on  the  science 
object  (relevant)  he, was  discyssing. 

Some  of  the  media  studies  finding  positive  effects  on  learning  ax^  the 
following^  together  with  the  attentional  techniques  studied:    AllenV  Cooney» 
Md  WeintrauB^ISBft^^'verbal-d^ec^^  distortion  or^cxag-^l--'-^ 

geration  of  relevant  cues;  Lumsdaine^  Sulzer-aitd  K^pste^ 
labelu^  arrows ;  Trenchord  and  Crissy  (1951)  large  size»  upper  left  position^ 
color;  Wolf  (1971)  repetition  factors^  novelty  and  complexity. 

Other  aources  liat  nuaeroua  apecific  techniques  preaumed  or  found  to  ^ 
Influence  attention^  e*g*»  Allen  and  Goldberg  (1977)^ recommend  that  media 
producera  provide  verbal  directions »  preaent  only  critical  cuea»  uae  viaual 

emphdai«ers«  uae  motion^  uae  di£f erent^f^edi^.;^    . 

visual  pc}intera»  '*inploaion  techniques^**  cue  familiarization  including 
extreme  closeupa^  aubjective  camera^  inserted  questions;  Ball  and  Byrnes 
(1960)  refer  to  verbal  captioning  and  labelling^  eye  attractors  such  as 
color^  brightness^  movement^  size white  space»  shape*^ 

An  extensive  pro-am  of  reaearch  on  retarded  children  (Zeaman^  197^; 
Zeaman  and  House »  1966)  aacribea  deficiencies  in  discrimination  learning  to 
attentional  .differences  rather  than  learning  proceaa  differences*  They 
repeatedly  found  that  atiwlua  novelty  atro^ly  influenced  the  attention  of 
retarded  children*    The  "sudden  intrdductioo  o£  novel  cues  wae  often  accompanied 
by  auddau  aolutions  to  dlacrlmlnation  problems* 


In  another  study»  Wilhelm  and  Lova^a  (1976)  trained  both  retarded  ami 
nomal'^hildren  to  accurately  diatinguiah  between  two  pictm:ea<    Then  they 
teated  the  childrena^  recognition  memory  for  the  objecta  In/the  picturea*  '  * 
The  normal  subjecta  correctly  recognized  all  three  objects  in  the  pictures 
while  the  mildly  retarded  recognized  an  average  of  2*1  object a  and  the 
aeverely  retarded  only  1,6.    Apparently  the  retarded  children  had  selectively 
attended  to  only  part  of  the  pertinent  information.  ^       "  . 

Hagen  (1972)  found  a  development  trend  in  normal  children  for  increased 
learning  of  the  central  information  in  pictures  and  dec|:eased  learning  of 

incidental  information.   However  ^retarded  children  failed'  to  ma^ke  this 

/     :  -  ^  \  ■   ■     ■  .  : 

distinction  betw^^  central  and  incidental  Information^ 

Attentional  processes  have  been  more  clearly  implicated  in  retardate 

4 

].eamlns  deficiencies  Vliere' studies  have  Included  eyjetrmovement 'data*  For 
example*  Boersma  and  Mulr  (1975)  found  retarded  leisirncxs-to  be  deficient 
in  visual  attention.    Xh^ic  eye  fixation  patterns  indicated  they  did  not 
select  Important  cues  in  the  pictorial  displays.    Similarly*  Mackwqrth 
and  Bruner  (1970)  found  that  retarded  subjects  were  less  likely  to  looK  at 
Important  areas  in  pictures  than  normal  subjects* 

The  weight  of  the  evidence  la  the  preceding  ^.is  that  mildly  handicapped 
children  are  deficient  In  their  attentional  processes*  and  that  this  deficit 
could  place  severe  constraints  on  their  ability  to  learn  from  instructional 
media  unless  compensated  for  by  special  media  techniques  for  Influencing 
attention*   However- our  brief  survey  of  selected  videotapes*  films*  and 
filmstrips  for  handicapped  learners  revealed  only  spotty  and  Infrequent  use 
of  attention  Influencing  techniques*;        *  ^ 

Our  investigation  of  this  problem  extended  to  five  axploratory.  studies') 
parts  of  which  I  will  briefly  sumnarise  hare* 


The  project  was  interdisciplinary ^  the  investigators  besides  myself 
including  Dr.  Howard  Lcvie  of  the  Audlo*Visual  Department  and  Dr.  James  ' 
McrLeskey  of  Special  Education.    The  several  graduate  assistants  tt^  had 
experience  in  one  or  the  other  area  as  well. 

The  independent  variables  of  greatest  interest  were  the  attention- 

w 

i^luenclng  techniques  Incorporated  in  media.  Over  a  dozen  were  test^ed 
but  primary  emphasis  was  on  arrows^  contrast^  verbal  cuing,  and  motion. 

Conceptually  the  techniques  were  divided  into  attention* get ting  and 
at^ratiOn**directiQg  techniques vand  into  learned  and  unlearned  cues.  We 
hypothesised  that  the  learned  cues  e.gWarrows^  would  be  more  effective  with 
older  chii^dren  than  younger.    In  contrast,  the  unlearned  cues  (those  that 
appeal  to  basic  attentlonai  procesaes  e*g*  cha^gea  In  brightn'ese,  color»  or 
motion),  would  be  equally  effective  acrosa  age  groups.  - 

Subjects  were  chosen  to  reveal  any  developmental  trend*    The  saiqile 

Included  the  entlxe  EMR  (educa'ble  mentally  retarded)  population  of  the  three. 

J? 

local  middle  schools  and  all  of  those  ^  In  the  two  elementary  sct^ols  with 

the  largest  .nuid>er  of  .  EMR      children!  , 

Subjects  were  individually  tested,  and. each  served  as  hia/her  own 

control  in  a  repeated  measures  design,    stimuli  In  either,  slide  or  motion 

-     ^  '        '     '  '  ■  "j       .  .  ■ "  , 

plCiture  form  were  rear  projected  onto  ^a  small  screen  3  feet  In  front  of  -  the  / 

<f  -  * 

< subject. 

^\  . 

During  stimulus  presentation  a  record  of  the  subject*s  eye  movements  vaa 

-      \^  t 
made*    Following  presentation,*. either  a  recognition  or  recall  test  vaa  given* 


Tliua  the  dependent  variables         eye-^f  Ixation  patterns  and  recognition  or 

recall*  ,    .  »    \  *  \-     '  ^  ■ 

'^!he  eye-movement  detection  equipment  was  of  the  corneal  reflection  type» 
and  the  data  were  recorded  on  16  mm  film.    The  sUbject  vpre  a  kind  of  face 


maslc  which  weighed  about  a  pound  and  waB  fitted  securely  and  comfortably 
to  the  head*    It  wa^  aligned  for^e&cJ^  at^Ject  so  that  a  spot  of  light  directed 
to' the  Bide  of  the  right  cornea  reflected  into^a  prlam  ayatem  and  through 
fibre  optics  to  the  camera*   Because  the  ey^  ball  la-egg^shaped  Ir^stead  of 
rounds  th^- position  of  the  reflected  spot  of  light  moves  as  the  eye  moves. 
This  spot  of  lights  callM  an  eye  marker^  was  superimposed  over  an  image  of  , 
]the  scene  being  viewed^  and  both  vere  recorded  on  16  mm  film.    (See-Flgure  1)* 
The  reault  was  a  film  record  of  the  ttcene^lth  a  superimposed  white  mark 

i 

'  intei;mittently  moving  and  stopping  where  thlT' subject  was  looking  at  any 

f 

moment*    The  camera  ran  at  8  framea/secoikl' and  thua  provided  8  data  points  a 

k  ^  ' 

second  as  to  where  the  subject's  eyes  were  fixajted* 

An  initial  e'xploratory  study  investigated  the  effects  of  attention  : 

-injfluencing  devices  added  to  instructional  naterlals  intended  for  EMR  li^rnera* 

Frames  were  selected  from, a  couple  of  filmstrlpa  to  produce  a  26-frame  sound 

slide  set  In  two-  versions  composed  of  control  slides  '(unchanged  from  the 

original  fllmstrlps)  and  experimental  slides  (altered  to  include  a  dozen  ^ 

diXfeirent  attentlon^inf lancing  dc^fices)  *   Thls^sound  slide  set  was  presented 

individually  to  22  EMR  subjects  divided  between  elementary  and  middle  school 

levels*    Eye^movement  records  were  made  followed  by  a  recognition  memory  test 

for  delected  objects'^  both  those  that  had  been  accentuated  in  the  st'lmtill 

(target  objects)  -and  thlse  that  had  not  (Incident  objects).    lilstractora  were 

from  the  same  fllmstrlps  but  had  not  been  previously  shown.    Overall  recognition 

accuracy  data  mre  as  follows: 

'Targ«t  objects  Incidental  objectB 

Experimental  (accentuata4)^  HZ  U2Z 

Control  (not  accentuated)     ,  81%  522 


Er|c\  2.1  S 


Aa  can  be  seen  the  experimental  version  increased  recognition  memory  for 
target  objects  (82%  to  94)  and  reduced  memory  for  Incidental  objects  (52% 
to  42) * 

Of  the  twelve  accentuation  devices  In  this  preliminary  study^  those  having 
the  largest' influence  on  menory  were  arrows  and  audio  promptSi 

The  effec^t  of  the  attention-influencing  techniquca  on  eye-movement 

pattema  was  considerable  *    For  nine  of  the  a  t  tent  ion*  influencing  devices 

studied^  the  eye  tnovements  Indicated  a  positive  effect*  i^e*  accentuated 

objects  were  fixated  more  rapidly  and  for  a  longer  time  than  where  the  same 

objects  were  not  accentuated^    These  devices  were  color»  brightness,  contrast^ 

sharpne'as  of  focus,  reduction  of  irrelevant  detail^  close-^ps*  arrows* 

outlining*  direct  and  indirect  auditory  cues\    For  escaisple  here  Is  the  effect 

of  audio  cuec  on  the  percent  of  time  the  subjecta  fixated  on  tlte  accentuated 

object  as  compared  to  the  aame  object  without  accentuationi 

Indirect  cue  ^  Direct  Cue 

Ko  audio       (Object  namfed)       (Told  to  look  at  object) 

Experimental  (accentuated)       15%  292  22X 

•  it-  "  ^ 

Control  (not  accentuated)        12X  12X  7% 

Note  that  auditory  verbal  cues»  both  Indirect  and  direct^  about  doubled 
looking  time  on  tlie  target  objecti    However*  printed  verbal  labels  were  not 
effective ,  for  -they  were  apparently  not  read  by  the  retarded  children  in  this 
Initial  atudy* 

The  more  effective  techniques  from  this  study  were  examined  further  In' 
follow  up  studies*  together  with  OBe  not  initially  studied;  motioui 
In  one  series  of  studies  stimuli  were  nine  elides  each  containing 
,  pictures  of  three  familiar  objects  arranged  In  a.trlanglet    See  Figuri'  2*  ■ 
Pictures  were  line  drawlnga  with  moderate  detalli    In  ouB^cooditlon  an  arrow 
pointed  to  the  target  object^  In  another  the  target  waa  high  contrast  (black 
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lixiAB  on  white  ground)  while  the  Incidental  objects  \^e-JLow^co^  (grey 
lines  on  white)  »  and  In  the  control  conditicm  there  was  no  accentuatioii^ 

,  The  dependent  variables  were  eye  movements  plus  recognition  memory  In  . 
one, study  and  name  recall  In  another  study.    Hie  picture  recognition  data 
favored  the  arrow  condition  while  the  name  recall  data  favored  the  contrast 
condition  particularly  for  elementary  EMR  children*    The  largest  effects  In 
the  eye^-movement  data  were  attributable  to  spatial  location*  i*e,  40S£  of 
fixations  being  on  the  object  located  upper  central  in  the  frame  as  compared  . 
to  25%  divided  between  the  objects  located  lover  left  and  right. 

In  one  fiollow^^up  study  with  similar  stimuli  the  Independent  variable  was 
verbal  instructiona*  i*e,'  liiok  at  the        ,    Compared  were  oral*  print* 
oral  plus  print*  and  ccmtrol  condTltions*    Target  objects  were  either  lower 
left  or  lover  right  to  control  for  the  spatial  location  effect  previously 
obtained*    All  the  verbal  accentuaticm  techniques  were  highly  and  equally 
successful.    Twice  as  niany  target  objects  were  correctly  recognized  as  cdpared 
to  incidental  objects.    The  eye^movement  data  also  Indicated  strong  differen- 
tial attention  to  the  target  object  where  verbally  cued*  that  is  more  rapid 
orientation  to  it  and  a  longer  fixatlfm  time  on  it*    For  exaople  here  is  a 
comparison  of  the  on^target  fixation  times  (seconds), 

Exementary  Middle  School  Middle  School 

■  l^MR  EMR  Normal 

Print  2*14  1.92  1.78 

Oral  2*10  2,25  .2,04 

Both  2,00  2*05  1,93 

■  Neither  1,07  1.07  1.25 


Verbal  cueing  o£  all  three  kinda  about  doubled 'the  fixation  time  for  ^ 
both'levels  of  EMR  children  and,  linportantly »  neutralized  the  differences  due 
to  grade  level  or  ability  level  as  measured  by  both  recognition  and  eye- 
movement  data* 

In  the  Other  follow  up  study,  arrov  and  motion  cues  were  tested  < 
Stlwirxonslsted  of  twelve  scenes  each  consisting  of  a  group  of  eight 
line  drawings  of  familiar  objects.    :^e  drawings- were  sparcely  detailed  and 
vere  arranged  in  a  conislatent  pa ttent  around'  the  edges  of  the  frame.  ^ 
(See  Flgwe  3).  ■ 

The  tasK  was  to  find  the  animal  in  each  scene.  -  In  four  scenes  an 
arrow  accentuated  the  animal »  In  four  others  the  animal  moved  slightly, 
^w^^  in  the  other  four  there  was  no  accentuation. 

The  dependent  variables  were  orientation  tine  (measured  by  eye-mcvements) 
and  recognition  memory.    To  nake  the  orlentatlon*^tljiie  measure  more  precise 
each  scene  was  preceded  by  a  bisnk  scene  having  a  blinking  star  at  the  edge. 
Subjecte  were  to  look  at  the  star  firsts  thus  providing  a  consistent 
starting  point  In  tha  subse<iuent  search  for  the  animal. 

faults  showed  that  tlie  animals  receiving  the  accentuating  cues  w^re 
correctly  recognized  more  than  those  not  receiving  the  cues.    However  the 


effect  differed  across  groups,  there  being  no  reliable  effect  for  elementary 


EMR  subjects  p  a  8lg;nificant  effect  (p  <  .02)  for  mlddle^^school  EKR  subjects 


and  a  borderline, effect  (p^  .07)  for  the  middle  school  normal  subjects, 
rJncc 


Differences  between  treatiaents  Mre  in  part  masked  by  en  overall  celling 
effect  |iL  reci,ognltlon  fttemory. 

Differences  were  wre  apparent  in  orientation  tlmea  as  indicated  by  tha 
aye-movement  dau»   TlM  vas  measured  from  the  onset  of  the  scene  to  the 
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first  eye  fixation  on  the  target  animal*   As  can  be  seen  in  Figure  4«  the. 

motion  condition  was  slgnif icsntly  more  effective  overall  than  the  control 

(p  *  *0001) ,  but  there  was  no  difference  between  the  srrw  andncontrol-  -  -  — 

conditions*    The  curves  suggest  on  intersction*  with  the  notion  condition 

largely  ellioiaatlng-tUe  difference  between  the  £MR  and  normal  children* 

However,  atatlatlcal  analyals  failed^  to  ahow  thls'effect  to  be  reliable* 

Several  tentative  conclusions  and  reconuaendations  for  practice  can' be 

drawn  from  these  studies: 

1*    Ifost  sttention^inf luencing  technli^es  used  in  instructional 

sudlovlsual  presentations  can  have  sn  lAtpact.ttpbn  the  behavior 

of  retarded""  ss  well  ss  normal  learners*   Howevert  these  techniques' 

vary  in  their  effectiveness,  snd  noay  be  marginal  in  some  esses* 

We  would  speculate  that  the  ef fectlveni^ss  of  som  techniques  is 

substantially  less  that  supposed  by  designers  and  producers  of 

sudlovlsual  materials* 

2*   Kotlon,  an  attention-getting  cue^.vas  shown  to  hsve  a  strong  effect 

* 

for  both  EHR  and  qormsl  learners,  making  more  rspld  their  finding 
of  the  target  object  snd  lengthening  their  sttentlon  to  it* 
3*    Printed  or  spoken  instructions  to' look  st  sn  object,  attention**  . 
directing  cuee^  made  slgnlficsnt  differences  in  both  recognition 
memory  and  eye-movemeat  patterns  in  favor  of  the  target  objects 
as  compared  to  the  incidental  ottjects*    Xhla  effect  waa  uniform 
acroaa  all  agea  teated  and  eliminated  the  differences  between 
retarded  and  normal  children  on  the  taak^ 
4*    In  sotDe  clxcumstancea,  apatial  location  in  the  vlaual  field  can 
-  alao  have  an  liqportant  impact  upon  attention  to  an  object,  the 
upper  central  poaltlon  in  a  frame  being  a  dominant  one* 


The  effectiveness  o€  several  other  typea  of  attentlon-^lnfluenclng' 
techniques  e,g,^  arrowa»  and  brlghjiness  contrast^  was  nil  In  some 
coadltlons  and  only  modest  in  others* 

Tiiere  Is  aom&~  evidence -that  arrows,  inay  be  less  reliable  for 
younger  learners  and  more  coiq^lex  tasks »  which  la  consistent  with 
our  prediction  that  arrows,  being  a  leaned  or  acquired  technique^ 
would  -be  deveXopmentaiXy  sensitive* 

The  most  consistent  effect  of  attention-influencing  techniques 
was  on  eye-iDDvements»  causing  learners  ^tb  look  .more  quickly  and 
for  a  longer  time'  at  the  critical  information*   While  these 
dlf ferencea  were  only  a  matter  of  seconds »  the  effect  In  flxed**pace 
n^la^  e*g*  motion  picture  or  TV»  might  be  Important*    Scenes  in 
such  media  are  sometinea  ahort»  so  nbn-productlve  looking  at 
irrelevant  cues  could  often  be.  costly,  for'there  is  nO  chance- 
for  a  second  lock*    Ibis  effect  would  be  particularly  serious 
for  the' young  or  £MR  leamei^* 
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ig#  !•  Schematic  of  eye-Tnoyemnt^  detection  and 
recording  instrument at ion ♦ 


^ig*  2«    Example  of  type  of  stinnilus 
(control  condition)  used  in  studies  of 
arrows^  contrast/  and  veri)al  instructions 
as- cues  to  influence  visual'  attention* 


pig*  3»    Example  of  type  of  stimulus 
used  in  study  of  arrows  and  motion 
(Implied  in  duck)  as -cues  to  influence 
visual  attention*. 


o  ^ 
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O-..  ^  
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/<0 

cue' 


JPig.  4.  Orientation  tines  (seconds)  to  target  object  for 
three  conditions  and  three  groupsV  EtlR  Elementary,  Et-IR  * 
Middle  School,  and  Itormal  Middle  School. 
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Algorithmic  Training  for  a  Complex  Perceptual -Motor  Task 

Objecti  ye     /  ■  * 

-    Tq  determine  the  effect  of  algorithmic  instruction 'on  acquisition  of  . 
perceptual -motor  performance  on  an  instrument  flight  task. 

Research  has  led  to  the  formulation  of  prescriptions,  for  algorithmizing 

cognitive'pretrMning  (Gerlach  and'Brecke,  1973*  Gerlach,  Reiser,  t  Brecke, 

1977;  Gerlach  and  Schmid,  1977;  Schmid  and  Gerlach,  1978)*    Trainees  whose 

cognitive  pretraining  included  algorithmic  instruction  based  on  precisely 

specified  verbal  rules  outperformed  other  trainees  when  the,  dependent 

variable  was  th^  learning  of  a  conplex  instrument  flight  maneuver.  The 

research,  however,  dicf.not  yield  data  which  could  b6  used  as  a  basis  for 

generating  the  algorithms.    The  present  research  is  the  nejct  step  in  that 

endeavor.  '  *         -  *  . 

* 

Methods 

/Tstandard  set  of  rules*  constructed  according  to  methods  discovered  in 
earlier  research  (Brecke  anc  Gerlach,  1972)»  were  generated*    The  resulting 
set  of  rules  was  revised  four  times  on  the  basis  of  feedback  from  subject 
matter  experts  (instructor  pilots).    This  set  of  rules  constituted  the  rule 
(R)  level  of  instruction,  the  independent  variable.   The  algorithm  (A)  level 
included  only  the  presentation  of  the  substance  of  these  rules  in  en  ^ 
algorithmized  form. 

The  two  levels  represented  the  basis- for  instructional  materials 
administered  during  a  cognitive  pretrSining  phase  prior  to. perceptual- 
motor  training  in  a  simulator.   The  mode  cif  presentation- for  the  first 
experiment  approximated  current  USAF  pt^cedure  as  closely  as  possible. 
Amount  of  practice  was  held  constant.    For  the  second  experiment,  the 
rules  or  algorithms  jwere.entedded  in  instruction  which  was  also  varied  in 
terms  of  practice.*  A  low  level  of  .practice  included  one  practice  item  per 
maneuver  sequence,  whereas  the  high  level  included  three  identical  practice  . 
items.  -  ^  - 

.  .  f 

There  was  a  delay  of  five  minutes  between  cognitive  pretraining  and 
simulator  training.    The  simulator  training  phase  consisted  of  a  warm-up 
^liiQijnstraight  and  level  flight  and  six  to  eight  trials  separated  by 
one  miruTEr^Trtfti^tci:^^ 

'Ul  .Source  *  ^  

'  Eleven  USAF  undergraduate  pilot  trainees'  performance  for  the  entir^i 
simulator  training  period  Vas  recorded  on  tape  by  means  of  an ^analog^to- 
digital  converter  and  recorder.    Observations  were  made  at  one-second 
intervals  of  five  flight  (i*e*.  aircraft)  variables  (airspeed,  altitude, 
vertical  velocity,  pitch,  and  heading)  and  one  control  (i,e.,  student) 
variable  (power  or  throttle  position). 

In  the  second  experiment,  32  trainees*  cognitive  mastery  of  the 
instructional  material  was  measured  by  means  of  a  paper^and-pencil  test 
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administered  immediately  after  pretraining.   Subjects'  attitudes  were 
assessed  on  the  basis  of  responses  to  a  questionnaire  administered  following 
Jthe  simulator  training  period,  , 


Results  and  Conclusions 

The  raw  data  for  flight  and  control  parameters  were  summarized  by  three 
methods.    Comparisons  using  analysis  of  variance  procedures  were  made  on' 
single  variables  as  well  as  on  composite  perfontiance  scores.    In  addition 
to  these  statistical  methods,  graphic  inethods  of  data  analysis  were  used. 

The  results  of  both  experiments  clearly  demonstrated  the  superior 
instructional  ef f ec^fi veness  of  materials  containing  systematically  developed 
algorithms.   Both  cognitive  achievement  after  pretrair^ing  and  perceptual- 
motor  performance  during  ^imulatron-training  were  significantly  higher  for 
groups  receiving  systematically  developed  algorithms^    Practice  showed  no 
significant  main  effect  or  interaction  on  either  the  cognitive  or  the 
perceptual-motor  measures*.  "The  latter  finding  is  explained' by  a  ceiling  ^ 
effect:    the       practice  level  pentiits  subjects  to  attain  maximum  perform- 
ance. 


Another  significant  result  was  obtained  from  the  responses  to  the 
questionnaire:    subjects  receiving  systematically-generated  algorithms 
displayed  a  more  positive  attitude  towards  the  experiment,  even  under  the 
duress  of  boring  practice^  than  did  those*who  received  the  rules. 

Scientific  Importance  of  the  Study' 

The  study  indicates  that  systematically  designed  cognitive  pretraining 
can  facilitate  the  acquisition  of  a  complex  perceptual-motor  task."  It  also 
offers  empirical  support  for  a  specific  paradigm  for  generating  algorithms. 
The  findings  are  heuristic  with  respect  to  future  research  on  training  for 
complex'  ski >ls.  ,      ^  , 


Mote  to  discussant:   Because  of  the  non-verbal. nature  of  the  stimuli 
and  the  responses  in  this  study,  the  results  of  the  study  will  be  presented 
by  means  of  slides  and/or  motion  pictures  at  the  conventipn. 


Vernon  Gerlach 
Arizona  State  University. 


Richard  F.  Schmid 
,Concbrdia  University 
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Althougli  attitudes  have  been  investigated  for  over  one  hundred  years, 
there  is  still  much  to  be  learned  about  the  systematic  design  of  instruc- 
tional persuasive  communications  (Gabel,  1979)*    When  the  instructional 
development  .literatwe      searched  for  guideliiies^d  research  support  for 
the  systematic  design  of  instruction  in  the  affective  domain,  not  much 
empirical  evidence  is  found  for  the  advice  tji^t  is  given.    What  is  needed 
then  is  for  attitude  theory  to  be  operaticnalised     .  into  an  instjnictional 

design  model  and  tested  to  b^s  useable  by  educators  aijd^  instructional  developers. 

:     .  ^      '  I 

The  purpose  of  this  investigation, was  threefold: "  (l)  to  test  a  per-  ^  * 
suasive  communication  that  had  been  designed  using  Ho\rland's  fram^evork; 
(2)  to  question  the  relevance  of  the  consistency  principle  for  attitude 
change  instruction;  and  (3)  to  determine  what  e^e^ct  the  individual  difference 
variSle  integrative  complexity  had  on  the  degj/ee  of  attitude  change  when 

stflojects  were  presented  with  integrated  ancl  npn-integrat^^treatments . 

7 

Carl  Hovland's  .persuasivs  commimication'' model  has  been  described  as  being 

based  on  stimiilus -response  learning  theory^and  described  with  a  four-part 

/  ■  ' 

question:    ''Who  s^  what  to -whom  with  wl^t  effect?"  (Hovland,  1953)*  This 
framework  ^an  be  translated  into  a  f lot/ diagrai^: 

'      .      .  <  ■  / 

T 


^     OBJECTIVE  ^ 

X  Jf  

AUDIENCE  CCKTEHT 

communi|a3;or 
persuasive  cosmmicatxcij 

DESIRED  OUTCaME 

After  defining  one's  objective^  in  teriiis  of  changing  some  specified  attitude^ 
one  must  look  carefully  at  the  audience  characteristics  to  determine  who  - 
WDXild  be  a  believable  role  model  -  credible  communicator-  one  mcust  also 

look  carefully  at  the  content  to  determi^ie  what  woxild  be  a  believuble"  com- 
Bvunication* 

Much  theoretical  research  has  been  conducted  in  using  this  model  for 
changing  the  attitude  of  preservice  teachers  toward  science  teaching*  Since 
several  studies  reported  that  elementary  teachers  have  a  negative  attitude 
toward  teaching  science  >  Shrigley>  a  science  teacher  himself,  conducted  a 
series  of  investigations  following  Hovland*s  framework  tp  create  a  iiheoreticel 
persuasive  communication  to  change  this  negative  attitude  to  a  more  positive 
one*    In  identifying  the  essential  elements^  Shrigley  (1978)  made  the  follow- 
ing, assumptions : 

1»    The  Vho"  is  the  science  educator,  the  communicator 

2.  The  Vhat"  is  the  formal^  persuf^ive  oral  or  written  COTmtunication 
concerning  the  role  of  science  learnings  in  the  life  of  the 
American  child 

3.  /^^hcM'*  is  -the  recipient  of  the  commimication,  those  preparing  to 

teach  science  in  the  elementary  school 

and  ^Srtiat  effect woxild  be  the  change  in  behavior,  the  learned 
resxilt  .on  the  part  of  the  teachers;  the  respor^se  . 

Investigating  the  first  part  of  the  four-part  question,  Shrigley  (1976) 
polled  element€Lry  educatioi    ^jors  to  identify  characteristics  of  a  science  " 
communicator  who  would  be  perceived  as  credible*    The  resxilts  indicated' the 
following  perceived  chai^acteristics: 

1.    Refers  to  practical  teaching  acti\'lties  in  cleuss 
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2.    Has  tau^t  science  to  children 

3*    Assumed  responsibility  for  teaching  science  content 

Models  teaching  modes  similar  to  those  proposed  for  children 
5*    Assists  science  professors  in  designing  science  courses  ' 
6.    Counsels  student  teachers 
/  7*    Assists  insearvice  teachers    (p*  k^X) 

In  1978,  Shrigley  ^6lLso  investigated  the  second  part  of  Kovland's  four 

part  question  to  establish  the  content  of  a  credible  communication.  By 

polling  science  educators  across  the  United  States,  he  was  able  to  identify 

the  following  six  major  catagories  of  this  content: 

1'    Science  develops  logical  and  critical  thought,  a  means  to 

independent  learning. 
2.    Science  pro^^des  the  active,  hands-on  e3qE)erience  necessary  for 

children  to  practice  inqjuiry  skills* 
3*    Science  is  motivating;  it  enhances  the  curiosity  of  children. 
.         Science  supports  and  enriches  other  areas  of  the  eleci9|itary 

school  curriculiam* 
5*    Science  learnings  are  necessary  for  .  coping  \Ath  the  crises  in  our 

technological  society. 
6.    Science  provides  the  child  a  necessary  conceptual  understanding 

of  the  physical  and  natural  environment,    (p.  337) 

The  "whcm''  vas  left  simply  as  preservice  elementary  teadiers.  To 
determine  the  "what  effect**,  he  {l$7^^,  2S7hh)  designed  the  Shrigley  Attitude 
Scale  for  Preservice  Teachers,  «:  likert  type  scale  which  measures  science 
attitude.    In  this  development,  science  attitude  vas  divided  into  two  parts: 
attitude  toward  science  and  attitude  toward  science  teaching;^,    Both  parts 
were  claimed  to  affect  science  attitude.    Through  factor  anal^is,  the 
parts  were  broken  down  even  further  into  four  attitude  components  t  **(l) 
science  interest,  (2)  handling  equipment,  (3)  science  courses  and  {h)  antipathy 
toward  science"  Cshrigley,  197l*b). 

To  determine  the  actual  effect  of  this  theoretical  example,  the  charac- 
teristics  of  the  credible  communicator  and  the  content  were  woven  into  a 
persuasive  Communication  and  pre  and  post  attitudes  were  measured  by  the 
Shrigl^  Attitude  Scale  for  Preservice  Teachers.    This  is  graphically 
represented  in  Figure  It 
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HOVLftND'S  PERSUASIVE 
CCMMUNICATION  MODEL 


WHO 


WHAT 


WHOM 


SHHIGIEY 
SCIENCE 
ATTITODE 
MQDEIi 


VJHAT  ESTBCg 


6  variatles     6  components 


X 

h  factors 


FIGURE  I 

3HRIGIEy*S  THEORETICAL  SCIEHCE  EXAl'lPIE  MAPEED  OWTO  HOVIAKD'S  PRAtOTORK 

4 

Whereas  this  persuasive  CQtmaunication  approach  to  attitwie  change  deals 
specifically  with  teaching  pertinent  facts  relevant  to  the  attitude,  it  does 
not  establish  relationships  between  the  cognitive  components  and  the  attitudes 
to  which  they  are  related*    These  relationships  need  to  be  considered  in  - 
light      current  instructional  design  theory*    Effective  instructional  de- 
sign  hy  the  consistency  principle  requires  a  match  between  the  objective, 
the  learning  activity,  and  t^i  evaluation  (instructional  Deyeiopment  I:\stitute, 

1972,  Wood,  1976,  Merrill  et  al,  1979)*    Ibis  iarincipie  can  also  be  maooed 

\ 

onto  Hovland*s  framework  as  shown  in  Figure  2,    Hovland*s  four-part  qpesticwi 
agetin  is  repres^ted  across  the  top  of  the  figure*    This  time,  the  **what** 
of  the  cont^t  and  "what  effect"  measured  should  be  isomorphic » 


HOVIAMD'S  PERSUASIVE 
CCSMMUNICATIQJT  MODEL 
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WHO 


WHAT  WHOM 


,    WHAT  EFgBCT 


consistency  principle 
cognitive  facts  feelings 

,  match  ^.-^^  ^'^^^ 

FIGURE  2r 

THE  CCNSISTENCy  ERINCIPIE  MAPPED  ONTO  HOVXAMp.'S  FRAMEWORK 


For  the  persuasive  ccramunication  to' follow  this  principle,  an  elabora- 
tion of  the  relationship  between  the  facts' and  feelings  that  comprise  one^s 
attittide  on  a  subject  needs  to  be  added  to  the  cognitive  components  described 
earlier.  A  second  perstiasive  canuaunication  was  developed  which  was  ma,de  up 
of  the  6  credible  coraraunicator  charactei^stics,  6  content  components,  and  an 
elaboration  of  the  relationship  to  the  four  factOTs  that  ccanprise  a  science 
attitude* 

In  this  communication,  no  consideration  was  given  to  the  "whom'*  variable 
except  for  the  assumption  that  they  would  be  '*tfiose  preparing  to  teach 
science  in  the  elementary  school'*  (Shrigley,  1978,  p*  335)*  '  One  ^cannot 
ignore  the  literature  which  contends  that  organismic  variables  need  to  be 
considered  in  information  processing.    Cronbach  states  that  ''applied  psycholo- 
gists  should  deal  with  treatments  and  persons  simultaneously*  Treatments 
are  characterized  by  many  dimensions;  so  are  persons  .  •     We  should  design 
treatment,  not  to  fit  the  average  person,  but  to  fit  groups  of  students  with 
particular  aptitude  patterns*    Converselyj  we  should  seek  out  aptittdes  vhich 
correspond  to  •  •  •  modifiable  aspects  ^f  the  trftatraent"  (1957>  P*  liSS)*- 

Following  this  theory,  Hovland's  persuasive  fecmmunication  model  changes 
to  S-O-R  theory  and  the  flo;^  diagram  becomes: 

OBJECTIVE 

/       ...  - 

AUDIENCE  ?  COWTENT 

COMMCJNICA|;OR 

PERSUASIVE  COMMUNICATIOIT 
i 

DESIRED  OUTCOME 

As  in  the  S-R  model,  one  begins  bj  defining  the  specific  objective. 
The  audience  retains  the  same  influence  in  determining  the  credible  communis 
cator;  although  it  also  contributes  to  the  determination  of  the  content  of 


the  psirsuasive  communication* 

Since  attitudes  are  considered  to  be  made  up  of  paarts,  the  cognitive, 
the  affective  and  the  behavioral  (Katz  and  Statland>  1959>  Rosenberg  and 
y  '      Hovland,  19^0  )>  and  since  thi^  stu<2y  vas  investigating  the  importance  of 

the  consistency  principle  fo?  affective  instiniction,  integrative  complexity 
(the  ability  to  integrate  informatid^  and  abstract  concepts  in  the  environ* 
ment  (Karv^,  1966>  Gtoldstein  and  Blackman,  1978)),  vas  chosen  as  the  in- 
dividual difference  variable  which  shofuld  have  a  significant  influence  on 
the  content  of  the  persuasive  ccaimunication*    IPhe  integrative  complexity 
ccmponent  can  be  mepped  onto  Hoyland's  framework  as  in  Figure  3»    Harvey's  . 
,integrative  cotnplexity  research  clarifies  the  'Hrtioaa"  since  It^ore  carefully 
describee  individual  differences  across  the  concrete  to  abstract  spectrum 
vhich  was  left  undefined  in  Shrigley*s  previous  research* 


HOVLAMD'S  EERSUASI^/E 
COMMUNICATION  MODEL 


WHO 


WHAT 


mm 


IfflAT  EFFECT 


HARVEY 


concrete 


non^'differentiation 
non*lntegration 

blind 
generalization 


integrative 
conrplecity 


concrete 
differentiators 

non**integration 


segniented  cognitive 
stinicture 


abstract 


inte^aticn 


ijateHigenfc 
generalization 


FIGURE  3 

THE  PLACE  OF  INTEGRATIVE  COMPIEXITir  ON  HOVLAMD'S  FRAJM70RK 


ERIC 


226 


7 


Differences  on  the  abstract *^oncrete  continuum  are  explained  In  torms 
of  differentiation  and  integration.    Concrete  subjects  TJbo  fail  to  differen- 
tiate stimuli  of  closely  related  concepts  will  relate  Shrigley*s  six 

cognitive  elements  atout  the  importance  of  teaching"  science  and  their  feeX- 

/ 

ing  toward,  science  to  the  four  factors  that  make  up  their  science  attitude 

without  it  actually  stated*    Abstract  thinkers,,  vho  have  the  ability  to 

differentiate  infoimation  and  integrate  it  into  existing  information  in 

their  cognitive  structure  if  arguments  are  plausible  will  be  able  to  inte- 

gi'ate  the  six  components  about  the  importance  of  teaching  science  with  their 

•  1/' 
feelings  toward  science  (the  four  factors,  that  make  up  their  science  attitude) 

and  thus  change  their  science  attitude  also  (see  Figure  k). 
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FIGURE  h 


THE  CONSISTENCy  PRINCIPIE  AND  lEVEL  OF  INTEGRATIVE  COMPIEXm 
FOR  ABSTRACT  OR  COt^CRETE  THINKERS 


Fuarther,  it  is  assumed  that  these  six  cognitive  elejnents  will  not  he 
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sufficient  information  for  changing  the  science  attitude  of  concrete  dif- 

♦ 

ferentiators  who  maintain  segipented  views  and  do  not  relate  new  information 
into  existing  unrelated  information*    The  communication  would  contalii 
sufficient  information  only  ,  to  change  attitudes  about  the  importance  of 
teaching  science  in  the  elmentary  school*    The  information  and  the  ol)^ective 
would  l)e  consistent  and  there  would  l)e  no  need  for  the  subjects  to  integrate 
the  importance  of  science  into  their  Imcfwledge  about  general  science  attitude- 
However,  the  objective  is  to  change  science  attitude,  so  this  cognitiye 
information  should  not  be  sufficient  to  meet  the  objectives  since  it  does  ^ 
not  contain  the  structurally  important  relationshll«5  (see  Figure  5)-  An 
additional  segment  of  the  persuasive ,  communication  which  discusses  these 
relationships  theoretically  should  be  necessary. 
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FIGURE  5 


THE  CONSISTENCY  HtlHCIPIE  AND  lEVEL  OP  INTEGRATIVE  CCMPEEXIOJY' 
FOR  COf'CRETE  DIFFERENTIATORS 
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Specifically,  this  sftudy  asks  the  following  questions:  ' 

l\    Do  persuasive  comimanlcatlohs  formed  trm  Shrlgley's  theoretical 

research- change  the  attitude  of  preservice  teachers  toward  science?  ~ 

2»    Will  an  Integrated  persuasive  conmiunlcation  change  the  attitude  of 
preservice  teachers  toward  science  more  than  a  non-Integrated 
persuasive  communication? 

3»    Does  integrative  ccniplexlty  mediate  the  stimulus  and  response 
-    as  proposed  so  .that  a  non-integrated  persuasive  ccammnication 
will  change  silence  attitude  more  in  sme  preservice  teadiers  and 
an  integrated  persuasive  communication  will  change  science  attitude 
more  in  others?  '  - 

These  questions  can  l3e  translated.  Into  the  following  hypotheses : 

Hi:    Preservice  teachers  who  listen  to  Integrated  persuasive 
-  communlcatlcms  will  show  significantly  more  positive  change  in 
attitudes  toward  science  than  those  who  listen  to  no  coramnlcatlon* 

H2t    Preservice  teachers  who  listen  to  nCMi-lntegrated  persuasive 
Cccanraunlcatlons  will  show  significantly  more  positive  change  In  at-  , 
tltudes  toward  sclen<;e  than  those  who  listen  to  no  conamuaicatiCMi* 

H^:    Presei'vice  teachers  who  listen  to  Integrated  persuasive 
cotnmunlcatlohs  will  show  significantly  more  positive  attitudes 
toward  science  than  those  who  listen  to  non-rlntegrated^  persuasive' 
communications* 

Hij.:    Preservice  abstract  or  concrete  thinkers  who  listen  to  a 
non- Integrated  communication  will  show  significantly  more  positive 
change  in  attitude  toward  science' than  those  ccmcrete  differenti- 
ators who  listen  to  the  same  communication* 

He:    Preserv^xe  al3s tract/concrete  thinkers  who  listen  to  an 
integrated  treatjsent  will  show  no  more  positive  change  in  attitude 
,    toward  science  than  the  concrete  differentiators  who  listen  to  the 
same  ccmmunlcatlcm* 

I^:    Preservice  al^stract/concrete  thinkers  who  listen  to  a  non- 
integrated  treatment  will  show  no  difference  in  change  in  attitude 
toward  science  than  If  they  listen  to  an  integrated  treatment* 

lU:    Preservice  concrete  differentlatOTs  who  listen  to  an  integrated 
persuasive  communication  will  show  significantly  more  positive  change 
in  attitude  toward  science  than  if  they  listen  to  a  non-integrated 
persuasive  communication- 
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A  pretest,  posttest,  control  group  design  vas  used  with  subjects  \ 
block  randomized  Into  one  bf  three  groups:    integrated,  non** Integrated,  or\ 
control,  by  their  level  of  integrative  complexity*    the  Conceptual  gystesis 
Ttest,  a  lt8-item,  five  choice    objective  personality  test  designed  by  Harvey 
and  Hofflaeister  (l9?8)  vis  used  to  determine  the  level  of  Integrative  con- 

A 

plexity*    This  tost  vas  chosen  for  several  reasons*    First  of  all,  the  test  . 
has  been  designed  by  Harvey,  who  originally  conceived  the  four  levels  of 
^abstractiOT  and  developed  the  very  highly  valued  This  I  Believe  (TI3)  test, 
and  has  high  content  and  construct  validity  (Harvey,  1966)*    Secondly,  it 
has  been  designed  for  group  administration  of  subjects  grades  seven  and  over* 
This  test  has  been  used  extensively  with  undergraduates  (Epting  and  Wilkins, 
197!*).    Third,  it  is  a  published  test  and  its  results  may  be  related  to 
other  studies  using  this  instrument*    Fourth,  ^t  is  an  db^jective  test  vrtxich 
i's  easier  to  score  than  the  TIB,  another  measure  of  integrative  cOELolexity, 
and  not  dependent  upon  subjective  e^/aluation*    Fifth,  administration  of  the 
test  takes  only  25  -  30  minutes »    Sixth,  ^^teachers  have  been  classified 

according  to  this  scheme  in  studies  of  teacher  effectiveness"  (Euros,  1973>, 

■         '  'J    '  ' 

p»  757),  and  therefore  it  can  be  used  with  preservice  teachers  who  eventually 
will  make      the  teacher  population. 

Upon  the  recommendation  of  Hofftneister  {1979)  >  subjects  were  grouped 

Into  low,  middle,  and  high  groups  with  law  representing  abstract,  middle 

'i 

as  concrete  differentiators,  and  high  as  concrete  thinkers*  ^ 

The  Shrigley  Attitude  Scale  for  Preservice  Te&chers  described  previously 

was  used  as  the  pre  and  post  measure  of  attitude  change*   A  respectaJjle  0*89 

fend  0*912  coefficient  alpha  indices  of  reliability  were  yielded  on  the  pre 

and  post  tests  respectively. 

Ninety-three  volunteers  of  preservice  elementary  teachers  enrolled  in 

an  instructional  media  course  participated  in  this  investigation.  Subject 

distribution  is  shown  in  Table  1*  "  " 


Table  "I 
Subject  Distribution 


TREAIMEHT  A 

TREATMENT  B 

TREAMBKT  C 

Non  •*  Ittt  egrSp't  ed 

Tn  t  ed?  at  ed. 

- nontrol 

8 

9 

8 

25  . 

Middle 

.15 

18 

15  . 

If8 

Low 

If 

3 

5 

,  12 

Subtofcel 

27 

30 

28 

85 

Tfticlassifiatole^  " 

If 

2 

2 

8 

TQtaa 

.  31 

'32 

30^ 

93 

The  non-integrated  treatment  was     videotaped  discussic^  bf  the  6 
cognitive  cdnrponents  with  the  weaving  in  of  the  6  statements  to  establish 
commmicator  credibility*    The  integrated  treatment  was  also  a  videotaped 
discussion  as  in  the  non-integrated  treatment  with  ^sm  additional  segment, 
which  discussed  the  lelationship  between  the  importance  of  science  teaching 
and  one's  feelings  toward  science*    To  determine  if  the  two  persuasive  caa** 
^  munications  were  effective  in  changing  attitudes  of  preservlce  teachers,  a 
31^  analysis  of  variance  with  repeated  measures  with  three  levels  of  treat- 
ment, integrated,  non-integrated  and  control  as  the  between  subjects  A  factor 
.  \, 

and  tbf  pre  and  post-test  scores  as  the  within  subjects  J  factpr.  Results 
are  shown  in  Table  2  and  Figure  6.  '  ■  . 

^         .  Table  2 

\  ^    '  '  ' 

Summar3(^  Table  for  Comparing  Pre-  ai^  Post-test  Scores 

Across  the  Three  Treatment  Conditions 


F«Ratio 
1.138 


Source  of 
Variation 

Sx«ns  of 
Squares 

Mean 
Squares 

df 

Between  Subjects  (A) 
Error 

565.30 
22357.51 

282.65 
2lf8.lf2 

2 

90 

Within  Subjects  (j) 
AJ 

Error 

llf9.9'* 
129.10 
1806.  If  6 

llf9.9^ 
6^.55 
20.07 

1 

90 

7.lf7  *•» 
3.22  * 


*p  .05 

"JHfp     » 01 


2-12 


PRE 


POST 


(a)  Kon-Intcgrated 


(B)  Integrated 


(C)  Control 


\  65.19 

60.39 

62.65 

65.3|v 

62. 26 

62.65 

! 
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These  results  shcnf  a  sigxiificant  interaction^  30  tfi 
contrasts  conparing  the  pre-  and  post-scorea  of  each  tre 


■Jiree  te: 


sts  i  Of 


^atmtint  weije  con- 
ducted.   Family**wlse  error  has  teen  controlled  using  thej*Tukey  WSD  on  the> 


follovr-up  tests*    Besults  of  this  analysis  are  shown  in 

Table  3 


Table  3* 


Follow-up  Test  Results  Comparing  Vre-  and  PostfTest 
Scores  on  the  Three  Treatments 


Pre-Post 
Contrast 

Non-Integrated 
Integrated 
Control   

^  .05 


Difference 

3.1935 
2.6875 
0.6000 


Obtained  T 

3.1|68  yr 
2.22k  * 

0M7  : 


V  Critical 
Value  of^  T 

2.01^ 
^2.0lt 
2.05 


These  results  indicate  a  significant  difference  ^etween  the 


We- 


and 


post-test  sjcores  of  both  the  non-integrate  1  treatment  croup  6ni  jthe  intesratcd 


treatment  group* 


\ 


The  relationships  among  the  concretes  >  concrete  diffjerentiators 


*s7^d 


abstract  groups  in  the  three  treatments  were  also  investigated. 

Due  to  the  theoretical  prediction  that  both  concretes  €^d  abstracts 
would  manifest  a  greater  attitude  cliange  t^an  the  concrete  differentiators^ 
and  the  dearth  of  samples  on  each  extreme^  the  two  groups  were^^ combined  into 


the*bi6th*  group  to  increSise  the  power  of  discrimination  between  cell  means. 
Concrete  differentiators  rem&ined  intact  and  will  be  called  the  'medium* 

■  ■  / 

group.  ^  ,  ■  .  ' 

Analysis  of  variance  ,with  repeat ad^measures  in  a  3X2X2  desiga  with 
three  treatments >  two  levels  of  integrative  complexity^  and  pre-  and -post-" 
measures  was*used  to  test  these  last  four  hypotheses..  Since  proportional  . 
saraple  sizes  were  needed  to  run  this  analysis^  three  subjects  had  to  be 
randomly  eliminated  from  the  tnedium>  integrated  group  and  one  subject  randonly 
eliminated  traai  the  high">  control  €^cm.p-    Eroportiohality  thus  was  achieved 

V 

'.with  12  stibjects  in  the  hJgh^  and  15  subjects  in  the  medium  ^oups  across 
each  treatment  condition. 

Ihe  results  designated  in  Table  ^  reveal  neither  a  triple  interaction 
nor  any  two-level  interactions*    The  within-subjects  variable  ^^as  significant 
as  expected  and  consistent  with  the  findings  in  Table  2»    Of  ^interest  to^ 

'this  analysis  was  the  difference  in  pre**  and  post-scores  amcffig  each  level 
of  integrative  complexity  and  treatment.    Since  no  triple  interaction  re- 
suited:,  significant  differences  between  g^re-  and  post*scores  on^botA  ^levels 
of  high  and  medium  integrative  complexity  in  each  treatment  were  examined/ 
Results  of  this  analysis  are  recorded  in  Table  5-  .Differences  are  shorn  in 
Figure  10.  * 

Table  If  .  , 

Summary  Table  for  Testing  the  Individual  Difference  Variable 

Source  of 
Variation 

Betw^een  Subjects 
(a)  -  3  Treatments  - 
(B)  "  High-Medium 
(AB)  -  Interaction 
Error  ^  \ 

Within  Subjects 
(J)  "  Pre-Post  ' 
(AJ)  -  Interjaet*Sn 
(BJ).  -  Interacfiaa 
(ABJ)  "  Interaj^on 
Error         -     '  ^ 


Sums  of 

Mean 

Sfjuares 

^Sqmares 

df 

F-Ratio 

372.52 

2 

1.1|.82 

12.22 

12  *  22 

1 

0.055 

k69,29 

23k. 6k 

2" 

1.061 

16580.19 

221.07 

75  , 

160.01 

160.01 

1 

8.632  ** 

58.-38 
'  5.96 

29.19 

■  2 

1.575 

5.96 

iM 

1 

0.322 

ih,99 

2 

o.k(U 

1390.16 

18.5^ 

75 

*«p  .01     '  -      .  2''14 


Table  5  ^  ^ 

Folxow-vrp  Tests  for  Comparing  Ere-  and  Post-Scores 
for  High  and  Medium  Groups  in  Each  Treatnenfc 


Ere-Post 
Contrast 

High J  Kon-Integrated 
Medium,  Kon-Integraived 
Higrii  Integrated 
Medium,  Integrated 
High,  Conti'ol 
Medium Cent rol 

«p  .05 

Non-Ini 'grated 


Difference 

1.8667 
.  2.8333 
2.6000 

0.0833 
O.U6a7 


Obtained  T 

'  3.916  * 
1.182 
1.166 
1.809 
0.057 
0.297 


Integrated 


df' 

Ih 
Ih 
Ih 
Ik 
Ik 
Ik 


Critical 
Value  of  T 

'  3.155 

3.155 

3.155 

3.155 

3.155 
'3.155 


Control 


Ere 

Post 

Ere  ' 

Post 

Pre 

Post 

High* 

61.67 

66.00 

63.58 

66.42 

62.00 

62.08 

Medium 

68.00  - 

69.87 

60,53 

63.03 

61,53 

62.00 

PIGUKK  7 

COMEAKISOt  OP  PRE-  AIID  POST-SCORES  FOR  HlGtl  AtiD 
*   '      •     MEDIUM  GROUPS  Ei  EACH  TBEATMENT 

Kon-intefjrated  and  integrated  treatment  data  indicate  that  a  more 

positive^  attitude,  Resulted  after  listening  to  the  persuasive  communication; 

however,*  only  trhe  difference  for  the  high  3Ul?jects  in  the  non**integrated 

treatment  condition  was  significant » 
* 

These  results  indicate  for  tha  other  groups  that  the  changes  in  attitude 

were  not  significantly  different  from  .each  other,  although  the  gain  scores 

*  vere  in  the  predicted  directicai. 

Discussioniand  Critic^  Analysis  of  Results 

Support  has  been  found  for  the  predicted' change  in  attitude  after 

% 

listening  to  the  integrated  treatment  or  non-integrated  treatment  but  not 
for  the  control  group.    These  results  indicate  that  Shriglejr's  theoretical 


example  of  a  systematically  designedlpersiiasive  camnunication  using  Hovland*s 
model  can  yield  a  positive  change  in  attitude  toward  science.    The  cocmunicator  1 
and  communication  components  \»hich  made  up  both  the  integrated  ana  nori-/jitegrat^d 
treatments  can  nov  be  interpreted  as  essential  and  effective  /n  bringing 
about  an  attitude  change/ 

'     The  predicted  difference  between  the  non-iUtegrated  and  integrated 
treatment  attitude  scores  was  not  supported  ev^n'  thou^  the  integrated 
treatment  was  designed  according  tojbhe^onslstency  principle-*  that  is,  by 


aadlT^g  four  co^ogents7  which  directly  matched  the  type  of  questioa.  on  the 
evaluation  instrument  (Shrigley  Attitude  Scale  for  Ereservice  Teachers),  to 
,  the  content  of  the  non* integrated  persuasive  communication,   ilhese  results 
indicate  that  the  incj^usion  of  the  additional  section  to  the  persuasive 
cxjipmication  which  explicitly  establishes  the  relationship  between  attitude 
toward  science  and  the  factors'which  mke  up  one*s  attitude  toward  science 
is  not  necessary*    '  .  ' 

The  ^pensibivity  one  has  ^o  ha'/ing  one's  attitude  changed  cautiona^ 
instructional  desi^ers  ^^^;ainst  including  statements  which  specifically 
mention  audience  at**:  ,vades.    Statements  which  declared  that  the  cocimunicator 
wasT trying  t*^  ^-a4pulate  the  audience's  attitude  were  carefully  avoided; 
howe^'--r,  descriptions  of  how  their  attitude  on  the  four  factors  related 
\to  their  science  attitude  were  explicit.    The  mention  of  attitudes,  com- 
bined  with  administraVLon  c,f  a  science  attitude  pre-test  may  have  cued,  or 
established  a  predisposed  res,-stance  to  the  message.    This  may  mean  Viat  in 
a  persiiasive  communication  one-to-one  correspondence  in  instruction-evaluation 
may  not  be  desirable*    It  should  be  noted  that  the  effects  of  the  additional 
segment  in  the  integrated  treatment  did  not  prevent  a  positive  change  in 
attitude  fi^ora  occurring.    VJhat  is  also  important  to  note  is  that  the  six 
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components  of  the  ncm-integrated  "fcreatment  were  included  and  lany  have  caused 
the  change  in  attitude  in  spite  of  the  negative  effects  possible  caused  by 
^mentioning  attitudes. 

Due  to  the  fact  that  the, abstract  and  concrete  thinkers  were  predicted 
to  obtain  the  same  results,  the  former  liecaiJise  of  intelligent  differentiatipA 
and  integration  and  the  latter  because  of  lack  of  differentiation,  bath 
were  combined  in  order  to  compare  their  results  with  the  resiilts  of  the 
concrete  differentiators  across  pre*  and  post-test  scores  as  posed  in  hypotheses 
h  through  7*    After  calciilating  th*^   nalysis  of  variance  with  the  cosabined 
group,  difference  ^v/as  found  between  pre^  and  post*scores  for  only  the  high  , 
abstract/concrete,  ncMi*integrated  treatment  group-    In  analyzing  these 
individual  difference  results,  it  is  important  to  keep  in  mind  the  predlc* 
tions  for  each  cell  which  are  shoim  in  Figure  8. 


HIGH 


WON-nnSGRATSD 


INTEGRATED 


1  \ 

— H  

3 

k 

J 

\  ; 

FIGURE  o 

PiiEDICESD  RESULTS'  FOR  THE  HIDIVIDUAL  DIFFBRESCE  VARIABIS 


Acco3?jding  t^o  the  mnner  in  which  concretes,  abstracts, ^^^nd^concrete 
differentialtors  differ  in  .their  cognitive  processing,  hxgh  subjects  'rfho 
listen  "^o  ihe  non- integrated  treatment  should  have  a  greater  change  in 
attitude  thaltx  concrete  differentiators,  medium  subjects,  who  listen  to  ^ 
the  same  commuaiication-    The  one-to-one  correspondence  between  the  com- 
munication and  evaluation  advocated  by  the  consistency  principle  is  not 
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needed  to  change,  attitudes  for  this  higji  group*    Cells  1  and  3  ftom  Figure  8, 
therefore^,  should  be  equal,  since  these  relationships  are  not>  in  fact, 
present  in  the  non-^integrated  treatment  (cell  1)  and  are  present,  although 
riot  necessaiy,  in  the  integrated  treatment  (cell  3)* 

jjThe  one-to-one  correspondence  of  the  consistency  principle*  ho:^ver> 
was  ijredict^d  to  be  essential  in  designing  instruction  for  concrete  differen- 
tiators because  of  their  segmented  cognitive  structure*    This  means  that 
ce31  k  should  reflect  a^  greater  'change  in  attitude  than  cell  2  since  the 
concrete  differentiators  were  presented  with  integrated  informtion*  The 
integrated  treatment  should  yield  ec  ,ial  results  in  cells  3  etnd  k  for  both 

V 

high  aad  medium  groups  since  relationships  Mere  "established  for  both  those 
who  fail  to  differentiate  or  integrate  and  those  vho  do  not* 

The  results  indicate  a  significant  change  in  attitude  in  cell  1  tr(m 
Figure  8,  but  not  for  any  ^f  the  others*    This  means  that  for  the  high 
integrative  complex  subjects,  the  persuasive  communication  may  be  designed 
based  on  ^hrigley^s  work  without  one-to-one  correspondence  of  the  instruction 
and  evaluation.    For  the  other  ^^ells,  stated  relationships  may  or  may  not  be 
needed  to  elicit  a  significant  change  in  attitude  by  means  of  a  persuasive 
commxmication ,  ^  \ 

To  determine  if  the  integrated  tresttment  tos  more  effective  than  the 
non-integrated  treatment  for  either  level  of  integrative  complexity, 
analysis  of  variance  was  applied  to  the  gain^s^s^es *    No  significant  uiffer- 
ence  resulted  between  the  means*    Although  all  of\he  means  in  each  cell 
were  in  the  predicted  direction,  the  high  variance  in  each  cell  reduced 
the  power  of  the  test  to  detett  any  differences.    Based  on  this  analysis^ 
it  is  important  to  emphasi2:e  that  the  cell  means  cannot  be  legitiinately 
attri)>uted  to  different  populations,  and  are  not,  therefore,  statistically 
different  from  each  other,    Retesting  this  hypothesis  with  a  larger  sample 
representing  the  abstract  and  concrete  gK)ups  is  essential  to  deter.^ne  if 
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the  consistency  principle  shouli  be  followed  in  developing  different  per- 
suaslve'"coimuffi(^tion^  levels  of  integrative  cmplexity* 

These  results,  indicating  eq,uality  in  the  cell  means,  are  inconsistent 
with  the  theoretical  basis  of  cognitive  processing  in  concrete-abstract 
thinkers*    Considering  aU  the  rese'xch  conducted  in  defining  the  charac- 
teristics of  concrete/abstract  thinkers  and  the  ^signif  icant  results  show- 
ing that  Shrigley*s  six  components  elicit  a  positive  attitiade  change/ it  is 
xxnlike3y  that  non-significance  c^  be  attributed  to  faulty  definition  of 
the  subjects  by  integrative  con^lexity*    Rather,  careful  Inspection  of  the 
content  of  the  additional  segment  in  the  integrated  treatnient  which  discusses 
the  relationship  between  the  importance,  of  teaching  science  and  the  four 
affective  factors  that  make  up  one's  attitude  towaprd  science  is  warranted* 
Examples  used  in  establishing  relationships  in  the  treatment  must  be 
examined  to  determine  if  they  are  significantly  relevant  to  the  audience.^ 
If  relevance  of  the  exaiuplefs  cannot  be  established,  they  should  be  changed* 
Also,  the  mention  of  attitudes  in  the  integrated  persuasive  communication 

must  be  tested  to  determine  if  the  treatment  is  cueing  the  audience  to  the 

iff 

objective  of  the  treatment-  '  Changes  in  the  additional  segnient  of  the  inte- 
grated communication  should  be  made  and  tested  before  any  significant  con- 
clusions are  drawn  about  applying  the  consistency  principle  to  the  design 
of  a  persuasive  communication  for  subjects  differing  in  level  of  integrative 
complexity* 
Conclusions 

Presentation  of  the  persuasive  communication  resulted  in  a  change  in 
attitude  for  both  the  integrated  and  non-integrated  treatment  groups. 
There  was  no  significant  difference  in  the  magnitiAde  of  the  chaJige  in 
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attitude  betweai  the  non^integrated  and  integrated  groups,  both  treatments 
apparently  being  equally  as  effective.    Differences  between  treatments, 
pre-  and  post-scores,  and  level  of  integrative  complexity  were  anaJysfed 
next*    In  order  to  examine  the  results  more  closely,  concretes  and  abstracts 
were  combined  intp  the  high  group  and  cognpared  to  the  c6ncrete  differentiators 
(the  medium  group) .    The  statistical  tests  indicated  that  the  only  group  to 
achieve  a  significant  gain^in  attitude  was  the  high  sub;jects  \*ho  listened 
to  the  non-integrated  communication*    The  high,  non-integrated  group's 
gain  score,  however,  cannot  be  said-  to  be  significantly  greater  than  that 
of  any  other  group* 

BnpHcatians  of  the  Study  1 
This  study  has  shown  the  empirical  effectiveness  of  Shrigley*s  \ 
theoretical  science  persuasive  communication*    The  combination  of  the  es*- 
sential  components  of  a  persuasive  communication  and  the  establishment  oif^ 
the  perceived  credibility  of  the  communicator  resulted  in  significant  positive 
change  in  attitude.    The  importance  of  this  result  touches  several  important 

areas.    First  of  all,  the  results  indicate  that  science  attitude,  in  fact, 

It  ' 

can  be  changed*    Knowing  this  inay  be  the  first  step  in  incrjeasing  the  amount 
of  science  teaching  occurring  in  the  elementary  school* 

Hext,  contrary  to  common  opinion,  science  attitudes  can  be  changed  with 
as  little  as  a  twenty^minute  persuasive  communication*    This  is  especially 
important  in  dealing  with  in-^service  programs  for  teachers*    Time  is  very 
critical  with  these  programs  as  they  are  typically  very  short,  one-day 
sessions* 

Finally,  but  most  importantly  for  instructional  development  models, 
support  is  indicated  for  designing  a  persuasive  communication  using  the 
systematic  strategy  of  investigating  each  piece  of  Hovland's  frame^rork 


as  Shrigley  did*  '  "  ^  . 

r  ...   .  ^  

Further  investigation  needs  to  "be  conducted  to  determine  if  the  con- 

sistency  principle  needs  to  he  followed  in  designing  a  persxiasive  communica- 

tion  to  elicit  a  change  in  attitude  for  the  concrete  differentiators  j  if  it 

'  *    '  *  .  \ 

_  is  necessary  for  the  design  of  persu-sive  comnmnic&tions  for  high  ahstracts 

or  concretes  i  and  iC  matching  instruction  to  evaluation  really  interferes 

with  attitude  chaaige  hecause  of  the  direct  way  it  presents  information  and 

relationships  (in  this  case,  between  attitudes  and  hehaviors),  / 

*  / 

/ 
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ABSTRACT 

**  ^ 

Feedback  programs  have  produced  Inconsistent  effects  on  student  p'er-^ 
formance.    The  major  contributing  factors  have  been  inconsistent  definitions 
of  feedback  and  feedback' procedures  used  in  various  studies*  Variations 
in  the  feedback  recipients  (students,  teachers,  parents)  and  a  lack  of 
careful  utilization  of  the  instructional  content  in  the  feedback  systems^ 
have  also  contributed  to  the  reported  inconsistencies.    In  additidn,  feed" 
back  programs  have  been  criticized  as  being  unrealistic  in  non-laboratory 
settings*    Many  programs  have  not  adequately  considered  the  problems  presented 
in  typical  classroom  settings,  and  have /imposed  relatively  complex  feedback 
programs  in  contrived  classrooms*    Systematized  feedback,  a  curriculum-  based 

program  employed  In  the  present  study,  was  defined  as  providing  knowledge 

-  It 

of  results  of'studeilt  perforroance  to  both  students  and  teacherst  a)  related 
to  established  instructional  objectives;  b)  within' an  established  instruct- 
tional  context;  and  c)  on  a  regularly  prescribed  basis. 

A  posttest-only,  lntemal'*extemal  control  group  design  was  used- in  / 
the  present  study*    Three  sixth  grade  classes  served  as  subjects;    All  classes 
utilized  a  "step"  approach  to  math  instruction^  where  students  advanced 
throuffh  a  pre-fletermlned  sequence  of  math  skills  at  individual  rates*  Two 
classes,  each  taught  by  the  aaifte  teacher^  w^re  used  to  toeasure  treatment 

eff'rcts*.  One  class  served  ?s  &n  internal  control  group,  r^eiving  only 

\ 

math  instruction*    The  other  class  received  math  instruction  and  system- 

) 

atized  feedback*    The  reir*ining  class,  taught  by  a  different  teacher,  served 
as  an  additional  external  control  class*    The  external  control  class, 
included  to  control  for  possible  teacher  bias,  received  only  math  instruction* 
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Hie  systematized  feedback'  class'-was  administered  a  math  skill  inventory 
to  determine  the  individual  skill  status  of  each  student*    Student  scores 
w^re  p\-ovided  to  the  teacher^  who  subsequenjtly  distributed  the  results  tq  . 
tlie  students.    Students  individually  recorded  their  skills  as  mas  tered  * 
instruction-il,  or  not  mastered  on  skill  profile  sheets*    Students  were 
instructed  for  a  two  week  period,  and  administered  an  update  quiz  which 
covered  skills  not  yet  mas^tered*    Student  quizzes  were  scored^  returned  to 
the  teacher  for  review,  and  subsequently  distributed  to  the  students  for 

,  ■  '  '         -  i' 

feedback  and,  prof ile  updating*    This  procedure. continued  for  twelVe  weeks* 
All  students  w^e  ^administered  a  25  item   math  ^computation  proficiency 
te^t  at  the  end  of  the  twelve  week  period*  * 

Results  of  an  ANOVA  comparing  the  scores  of  the  three  classes  .  * 

indicated significant  differences  (p<*Q2)*     Means  and  standard  deviations 
for  the  three  classes  were:  systematized  feedback  0t=21*2p;  S*D*==3*07), 
internal  control  (X=18.75;  S*D*=3*67),  and  external  control  (X=18*61; 
S*D*==3*47)*    The  systematized  feedback"  class  scored  ^significantly  highet 
than  the  control  groups  on  the  math  proficiencgr  test,  while  no  significant 
differences  were  obtained  between  the  two  control  groups*'  The  observed  , 
treatment  effect  and  the  non-significant  differences  between  the  control 
classes  suggests  that  'the  results  are  valid,  and  not  simply  a  function  of 


teacher  bias* 


/ 


Feedback  is  of  .significant  value  when  applied  in  a  systematic  manner* 

f  I 
The  present  study  confirms  the  effectiveness  and'  practicality  of  feedback 

based  programs  in  **real  world**  settings*  Feedback  programs  should  system- 
atically include  instructional  content,  feedback  piCocedures  that  inclyde 


both  teachers  and  students,  and  provisions  fori  assuring  compatability 
with  existing  instructional  settings. 
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The  benefits  of  providing  delayed  feedback  in  the  instructional 

*  -c  « 

process  have  been  well  documented  in  controlL'^d  settings  (Sturges,  Saraflno 
and  Donaldson,  1968;  More,  1969;  Kulhavy,  1972;  Sassenrath,  3975).  Yet 
compara^tively  little  research  demonstrating  applicability  of  delayed  feed- 
back  in  natural  classroom  settings  has  been  reported*    Limited  attempts  to 
apply  delayed  feedback  programs  in  natural  classroom  settings  have  often 
produced  contradictory  results  (e.g.,  Surber  fi  Anderson,  1975,  versus  New — 
man,  Williams,  fi  Hiller,  1974).    The'  determination  of  the  practical  effec-, 
tiveness  of  ^delayed  feedback  in  natural  classroom  settings  is  imperative. 

^e  prfesent  study  examined  the  effects  of  providing  delayed,  system- 
g  atized  feedback  on  student  test  scores  on  math  computation  proficiency 
tests.    Delayed  systematized  feedback  was  defined  as  providing  knowledge 

of  test  results  on  skill  quizzes  to  both  students  a^d  teachers:    a)  related 

■J 

to  established  instlructional  objectives;  b)  within  an  established  instruc-  ' 
tional  context,,  i.e. natural  classroom  .setting;  c)  on  a  bi-wfeekly 
^  basis;^'and  d)  one  day  following  the  completion  of  the  quiz.^. 

Several  important  components  of  delayed  feedback  programs  have  be^n 
identified.,   Sturges  (1972  a)  suggested  that  the  ef fecitveness  of  delayed 
feedback  programs  is  contingent  on^'the  nature  of  i:he  stimuli  preseftt  during 

the  feedback,  how  the  students^or  subjects  i^spdnd  to  the  feedback,  ^nd 

J* 

the  relevance  of  the  feedback  s}:imull  to  the  test  measures.  ^Kulhavy  (1977) 
noted  that  although  feedback  should  be  used  frequently  in  the  Instructional 
proces^,  the  availability  of  feedback  materials  needs  to  be  restricted. 


5^ 


He  reasoned    that  when  feedback  materials  are  too  readily  available, 
students  might  copy  responses  rather  than  uti^^zing  the  correcting  function 
of  feedback  to  confirm  the  accuracy  of  their  responses*    Kulhavy  also 
suggested  that  the  instructional  T.evel  uponvhich  the  feedback  is  based 
must  be  appropriate  for  the  intended  learners*    Feedback  systems  produce 
only  minimal  effects  when  students  have  very  little  confidence  in  their 
responses*    Consequently,  the  required  learning  tasks  luust  be  reasonably 
attainable  for  delayed  feedbac}^  strategies  to  b^  effective  (Kulhavy,  1977)* 
Sturges  (1972  b)  suggested  that  the  activity  immediately  following  feed- 
back  is  also  critical  in  feedback  programs*    Given  opportunities  for  self- 
correction  or  practice  following  feedbackf  students'  performance  was 
improved  as  a  result  of  the  feedback  (Sturges*  1972  b)  *    In  effect*  the 
identified  components  suggest  tt^at  feedback  must  be  systematically  applied 
in  order  to  be  maximally  effective* 

The  manner  in  which  delayed  feedback  is  operationally  defined  is  also 
an  important  factor*    Delayed  feedback  has  been  frequently  defined  as 
providing  knowledge  of  results  of  test  performance  to  stu    nts,  However, 
the  different  ways  in  which  such  "definitions  have  been  operations lized  have 
been  a  source  of  concern*    Kulhavy  (1977)  attributed  many  of  the  reported 
inrionsistencies  among  delayed  feedback  programs  to  operation:  .  definitional 
differences,  \^ 

The  mann^tr  in  which  knowledge  of  results  is  provided  has  also  been 
^nsidared  an  additional  source  of  potential  variability*    Sturges  (1969) 
^  that  knowledge  of  results  in  delayed  feedback  programs  should  be 
^rmative,  i*e^ ,  must  include  information  related  to  criterion  measure 
items  and  response  alternatives*    Gilman  (1969)  has  suggested  that  the 
process  of  providing  knowledge  of  results  be  modified  to  provide  greater 

2G0 
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^    guidance  to  the  learners..   The  author  found  that  feedback  which  simply 
identifies  responses  as  correct  or  incorrect  was  not  as  effective  as 

,  providing  knowledge  of  results  with  guided  elaboration.    Guided  elaboration, 

i 

where  bdth  correct  and  incorrect  responses  are  verified  through  a  structured 
review  of  the  relevant  conteat,  was  more  effective  in  improving  student 
 performance "than  providing  only  knowledge  of  response  ^tcuracy  .(Gilman, 


1969). 


■1 


An  ladditional  definitional  problem  reported  in  feedback  literature  is 
related  I  to  the  immediate  vs. /delayed  feedback  dichotomy.    Since  the  terms 
immedial;  ^ and  delayed  are  relative  terms,  they  have  been  operationally 


defined 


within  each  indivj.i^ual  study.    Consequently,  the  genera lizability 

3.4 


of  resecirch  findings  has  b,e^n  somewhat  limited  (Peck  &  Tillema,  1979, 
Note 

Attlemt/ts  have  al'so  bfeen  made  to  identify  maximally  effective  delay 


intervals  as  applied  in  delayed  feedback  programs.    Studies  employing 

delayed  feedback  techniques  have  focused  primarily  on  retention  of  factual 

I  \ 

informat'jion.    Research  in  written  prose  learning  generally  indicates  that 

I  \  , 

feedback;  delays  from  on.e-t<>two  days  are  effective  in  improving  subsequent 

i  \  f  "  ^ 

Student  ^rformance.    English  and  Kinzer  (1966)  found  that  feedback  delays 

\  \  ! 

of  one  hqur  or  two  days  were  superior  to  either  immediate  feedback  or  feed- 
back delayed  one  week.    More  (^969)  found  that  delays  of  two*-and-one*half 
hours  or  t^ne  day  were  superior  ^o  either  immediate  feedback  or  feedback 
delayed  i  jr  days.    However,  the\primary  means  for  assessing  student  perfor- 
irance  in  tj^ese  studies  has  been  t:)^  use  of  multiple  choice  tests.  The 
effectiveness  of  feedback  programs\in  process-oriented  content  areas 

i 

has  not  bee|i  wol^  documented.    Computational  mathematics,  for 
example,  ret^uires  both  basic  factual\  memory  and  procoss-oriented  applica- 

'6i  '  .   '  •  ' 

U   -  • 
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tions.    Existing  feedback  research  does  not  provide  clear  guidelines  for  the 
development  of  feedback  programs  process-^oriented  content  areas  such  as 
mathematics* 

The  use  of  feedback    systems       in  releaiming  information  is  also  an 
important  consideration.    However,  the  manner  in  which  feedback  information 
should  be  stibsequently  utilized  has  not  been  clearly  established*  While 
this  is  critical  to  the  development  of  an  effective  feedback  program, 
^  research  has  not  conclusively  identified  how  feedback  information  should 
be  siibsequently  utilized  in  order  to  be  maximally  effective.  Surprisingly 
little  research  has  be-,  i  reported  pertaining  to  the  role  of  thf  instructor 
in  teach er-airec ted  learning  settings*    In  such  settings/  the  teacher  typically 
controls  the  content,  presentation  rate,  and  tol-*al  time  provided  for 
instruction*    Since  these  are  potent  variables  in  facilitating  student 
learning,  the  role  of  the  teacher  needs  to  be  investigated* 

o 

Method 

Subjects 

The  siibjects  were  67  students  assigned  to  one  of  three  sixth  grade 
mathematics  classes  in  a  non-tracked  stiburban  elementary  school*  Non- 
tracked  refers  to  the  essentially  random  class  assignment  prc^edures  'used 

■I 

by  the  school  system*    The  three  classes  were  selected  because  each  used  a 
'*step**  approach  to  mathematics  instruction,  where  students  advanced  through 
a  predetermined  sequence  of  mathmc*  ;ics  skills -at  individual  rates*  IVo 
classes  were  taught  by  the  same  teacher,  and  the  remaining  class  was  taught 
by  a  second  teacher*    One  class  was  the  systematized  feedback  group,  oii^  the 
internal  control  group,  and  one  the  external  control  group* 


Materials 

The \ materials  used  in  the  present  study  included  a  mathematics  skill 

inventory,  a  series  of  sequenced  mini-quizzes^  student  profile  sheets  for 

recording  individual  progress,  and  class  record  sheets  for  reporting 

overall  class  progress*    The  roathemati  cs  inventory  Included  i^iree  test 

items  for  each  of  39  specific  objectives*    The  objectives  were  developed 

and  sequence  by  school  persontiel  priox  to  the  present  study  and  the 

mathematics  inventory  was  developed  by  the:  researcher  for  the  present  study* 

The  inventory  provided  information  used  to  establish  the  baseline  skill 

status  for  each  student  in  the  systematized  feedback  group.    The  mathematics 

inventory  also  served  as  the  initial  feedback  instrumetit  for  both  teaci.^rs 

I 

and  studeats  regarding  individual  skill  acquisition.    Thirty-nine  separate 
mini-quizzesi  each  keyed  to  the  mathematics  objectives  ^  were  used  for  a  bi- 
weekly  skill  assessment  of  students  in  the  systematized  feedback  group* 
Student  performance  on  the  mini-quizzes  was,  the  primary  information  source 
for  providing  the  bi-weekly  feedback*    In  addition,  each  student  in  the 
systematized  feedback  group  maintained  an  individual  skill  profile  sheet 
which  included  the  39  math  objectives*    Students  individually  recorded  their 
skills  as  mastered  (100%  accuracy),  instructional  (67%  accuracy),  or  not 
mastered  (less  than  67%  accuracy)  on  their  profile  shf>ets*    The  skills  were 
sequentially  ordered    from  easiest  to  most  difficult  based  i^^on  the  skill 
sequence  il'^ifined  by  the  school  personnel*    The  individual  skill  profile 
sheets  provided  students  with  the  means  to  monitor  their  individual  progress 
throughout  the  study.    Based  upon  individual  student  performance  on  the 
bi-weekly  mini-quizzes,  students  individually  updated  their  profiles*  A 
class  sunonary  record  sheet,  which  provided  a  student  performance  by  objec- 
tive format,  provided  a  capsulized  summary  of  student  performance  and 


progress  throughout  tho  study. 
Criterion  Measures 

The  criterion  test  used  in  the  present  study  was  a  25  it^m  mathematics 
computation  test,    Tho  computation  test  included  skills  which  are  typically 
mastered  between  fifth  and  eighth  grade  levels,  and  all  skills  on  the 
computation  test  were  also  included  on  the  mathematics  inventory  and  mini* 
quizzes.    The  test  required  addition,  subtraction ,  multiplication,  and 
division  of  whole  numbers,  fractions,  and  decimals.    In  addition,  test 
items  related  to  physical  geometry  and  measurement  were  included.  The 
test,  which  was  developed  by  the  school  staff,  was  administered  to  provide 
information  for  tha  present  study  and  infoxination  for  use  in  subsequent 
class  scheduling.    The  test  was  a  constructed  response  test,  and, was 
administered  as  a  power  test. 
Procedures 

Three  classes  participated  in  the  study.    Two  classes  were  taught  by 
the  same  teacher,  the  remaining  class  was  taught  by  a  different  teacher. 
Of  the  two  classes  taught  by  the  same  teacher,  one  class  was  randomly 
assigned  to  the  systematized  feedback  treatment.    The  remaining  classes 
served  as  control  classes. 

Prior  to  the  start  of  the  study,  the  systenatized  feedback  teacher 
provided  student^  with  a  geiieral  introduction  to  the  mathematic  program  that 
followed.    No  statement  was  made  regarding  comparisons  among  classes; 
students  were  not  informed  that  their  test  scores  would  be  compared  with 
the  performance  of  other  classes.    Students  were  administered  the  mathematics 
inventory  under  untimed  conditions  prior  to  the  start  of  the  program.  Math* 
ematics  inventories  were  scored,  student  performance  was  recorded  on  the 
class  record  sheet  and  student  profile  sheets,  and  all  information  was 


returned  to  the  teacher  on  the  first  day  of  the  program*    The  teacher 
distributed  the  student  profile  sheets  to  the  class  with  the  corresponding 
scored  matheinatics  inventory  test.    At  that  time,  the  t=jacher  conducted  a  15 
minute  orientation  session  designed  to  familarize  the  students  with  the 
relationship  between  their  test  performance  and  their  individual  profile 
sheets*    The  teacher  provided  instructions  to  the  students  for  recording 
their  test  scores  during  the  subsequent  feedback  pericds  provided  during 
the  study*    All  students  then  received  instruction  for  a  two  week  period* 
At  the  end  of  the  two  week  period,  students  in  the  systematized  feedback 
class  were  administered  mini^quizzes  covering  those  skills  not  yet  mastered* 
Since  many  students  had  not  yet  been  exposed  to  several  of  the  ttfore  difficult 
s}cills,  they  were  instructed  to  review  eadi  test  item,  write  their  answers 
if  they  felt  reasonably  confident  they  could  perform  the  task,  or  mark  an 
"X**  in  the  answer  box  if  they  were  uncertain  of  the  correct  response*'  The 
mini-quizzes  ,were  corrected,  scored^  and  returned  to  the  teacher  and  tile 
students  on  jthe  next  school  day*    At  that  time,  the  teacher  distributed 
the  scored  mini-quizzes  to  the  students  and  instructed  them  to  update  their 
profile  sheets  according  to  the  quiz  results*    Students  were  provided 
approximately  five  minutes  for  completing  this  tas^:*    The  teacher  then 
instructed  the  students  to  review  their  correct  and  incorrect  answers  in 
order  to  identify  possible  problems*    Students  were  told  to  request  assis- 
tance from  the  teacher,  if  needed,  or  to  proceed  with  the  next  step  in  the 
mathe^atic  sequence*    Since  students  in  all  classes  were  routinely ^instructed 
to  request  needed  assistance,  this  procedure  simply  confirmed  the  availability 
of  the  teacher  under  the  new  prograia* 

The  bi-weekly  testing,  scorina^  rnd  feedback  was  continued  throughout 
a  twelve  week  period*    At  the  end  of  the  twelve  weeV  period,  students  in 


both  the  systematized  feedback  Claris  and  the  control  classes  were 
administered  the  25  item  mathematics  computation  test- 

Results 

Means  and  standard  deviations  for  the  mathematics  computation  test  scores 
by  treatment  group  are  included"  in  Table  1, 


Insert  Table  1  Here 


As  shown  in  Table  1#  the  systematized  feedback  class  scored  higher  than 
either  the  internal  control  class  or  th'a  external  control  class.  Results 
,  of  a  one-way  ANOVA  indicated  the  difference  to  be  significant  (F-4»18,df  « 
2/64,  .£<»"02) ,    No  significant  differences  were  obtained  between  the  two 
control  gro\^s. 

Discussion 

The  present  study  examined  the  effects  of  systematized  feedback  on 
mathematics  performance-  The  study  waj;  conducted  in  natural  classroom  set- 
tings in  an  attempt  to  extend  the  external  validity  of  previous  feedback 
studies. 

The  results  of  the  present  study  indicate  that  feedback  can  be  of 

4 

Significant  value  when  applied  in  a  systematic  manner*    All  classes  employed 
in  the  present  stU'^y  employed  the  same  instructional  materials ,  approximately 
the  same  student  entry  level  skills  based  on  teacher  and  administr:^  Lt-^jr  report  § 
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Table  1 

Mean  Computation  Test  Scores «       and  Standard 
Deviations  by  Treatment. Group 


Treatment  Group 


Computation  Test 
Results 


Systematized    Internal  External 
Feedback  Control  Control 


Test  Score 

S.D. 

N 


21.20* 
3.07 
24 


18.75 
3.67 
20 


18.61 
23 


*£<.02 


ERIC 
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and  the  same  performance  documentation  system  required  by  the  school.  The 
inajor  departures  among  the  classes  employed  in  the  present  study  were  that 
the  systematized  feedback  class  employed  an  instructibnally  integrated  feed- 
back system.    Systematized  feedback  was  regularly  provided,  organized, 
included  provisions  for. post-feedback  instruction,  and  was  provided  to  both 
students  and  teachers* 

-Xn  effect^  systematized  feedback  provides  a  closed  loop  instructional 
system  where  knowledge  of  student  performance  is  sensibly  integrated  with 
instruction  and  assessment  to  improve  subsequent  student  performance*  Since 
the  major  difference  between  the  systematized  feedback  class  and  the  control 
classes  was  essentially  organizational  in  nature,  the  findings  suggi^st  that 
a  more^ methodical  approach  to  providing  instruction  in  natural  settings  is 
both  plausible  and  effective. 

During  the  present^ study ^  no  special  requirements  were  made  of  the  / 
systematized  feedback  teacher  regarding  instructional  style.    The  teacher 
was  instructed  to  use  the  information  in  whatever  manner  deemed  appropriate* 
However,  as  verified  informally  by  the  teacher, "teaching  style  was  modified 
as  a  result  of  the  systematized  feedback  received  during  the  study.  The 
systematized  feedback  teacher  indicated  that  the  instiruction  became  more 
focused,  i.e,,  more  skill-specific.    Also,  the  teacher  noted  that  student 
progress  became  contingent  on  demonstrable  skill  acquisition  rather  than 
teacher  judgement.    While  it  is  impossible  to  partition  the  proportion  of 
score  variance  accounted  for  by  student  versus  teacher  knowledge  of  results 
in  the  present  study,  the  combined  effect  is  apparent^    Vttien  a  teacher  was 
provided  meaningful  informdtion  upon  which  to  base  modifications  in  teaching 
style,  changes  occurred;  when  such  information  was  provided  on  a  regular  ^ 
basis,  as  demonstrated  during  the  present  study,  the  teacher  modified 


instructional  strategies  on  an  on-going  basis,  result  of  this  type  of 

on-going  instructional  modification  was  inevitably  improved  student 
performance*    Since  the  teacher  possesses  substantial  control  over  the 
instructional  process,  the  importance  of  including  th^^ teacher  in  delayed 
feedback  programs  can  not  be  overs^tated*    While  the  student  is  ultimately 
responsible  f^  learning  the  information  presented,  the  teacher  typically 
controls  what  and  how  information  is  to  be  presented. 

Several  cautions' which  are  frequently  encountered  in  applied,  action 
research  must  be  considered.    Although  random  assignment  of  students  to 
classes  was  asstccned  no'  absolute  statements  of  pre^prografin  equivalence  among 


classes  can  be  guaranteed*    Historically,  however,  substantial  mathematics 
performance  differences  among  sixth  grade  classes  was  considered  very 
tincomsnon  by  the  school  administration.    Also,  since  the  researcher  randomly 
assigned^ the  systematized  feedback  class,  potential  teacher  or  subject  selec- 
tion bias  was  not  a  factor.      Future  research  should  systematically  account 
for  equivale^nce  through  pretest  procedures  or  covariance  techniques. 

In  some  respects,  the  strengths  of  the  present  study  might  be  perceived 
as  the  weaknesses  of  a  more  rigidly  controlled  study,    in  the  present  study, 
however,  the  external  validity  of  the  controlled  delayed  feedback  research 
was  of  particular  concern.    The  present  study  confirms  the  effectiveness 
__£md  practlcality_Qf_Jfeeidb.ac]c.based  .programsLJji.^eal_Sj^j:_ld  settings.  


Additional  research  regarding  the  generalizability  of  delayed  feedback 
research  to  other  process-oriented  subject  areas  should  be  advanced. 
Although  computational"  mathematics  is  largely  process  in  nature,  the  present 
study  utilized  a  fairly  W(>11  articulated  instructional  system.    It  is  iinclear 
whether  or  not  academic  subjects  involving  literature  or  creative  writing 
are  equally  amenable  to  a  systematized  feedback  approach. 
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JUn  additional  area  for  further  research  concerns  the  effects  of 
systematized  feedback  on  task- re levant  studenl/questionlng*    It. is  possible 
that  systematized  feedback  increases  the^  number  of  task-relevant  tjuestions 

due  to  tlie  information  available  for  student  review*    However,  it  is  also 

1 

possible  ^that^  stid^nt  questionning  would  be  reduced  as  a  functioi*  of"  the 

preciseness  and  task  rel<ivance  of  the  information  provided  during  systematized' 

1 

feedback*    Such  possibilities  should  be  investigated* 

In  siimmj^ryi  feedback  Is  of  significant  value  when^nplied  in  a  systemtic^' 
manner*    The  present  study  confirms  the  effectiveness  and  practicality  of 
systematically  ^applied  feedback  in  natural  classroom  settings*  Feedback 
programs-shpuldr-systeinaticalXy-lnclude  instructional  content,  feedback 
procedures  that  include  both  teachers  and  students,  and  provision  for 

V 

assuring  compatability  within  the  instructional  setting. 
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Lan^iuage  or  linguistic  ability  develops  out  of  the  acquisition 
of. and  the  need  to  conununi-^.ate  raeaning.\y  xhe  fieT.i  of 

psycholinguisitics  f^enerally  concerns  itself  with  buo  acquisition  of 

'    '  '  \ 

language.  In  studying  the  ontogeny  of  language^s^y  .lOlinguis  j  have 
traditionally  investigated  the  effect  of  t^^^e  auditory  mode  to  the 

exclusion  of  the  visual.    There  are ,  i  howevei;^,  researchers  who  are 

\ 

expanding  the  <iomain  of  psycholln^juiatics  to\include  the  semantic, 
pragmatic,  paralinguistic,  and  nonlinguistic  features  of 
co^mmunication.     (French,  1976)  This  type  of  research  involves  the 
inte^jration  of  both  auditory  and  visual  perceptions  in  the 
development  of  meaning  and  language.  \ 

This  presentation  investigates  the  use  of  visuals  in 
facilitating  language  learning.     It  has  three,  sections.     The  first 
section  looks  at  the  effects  of  both  visual  and  auditory  perceptions 
on  the  ontoge.iy  of  language.    The  second  section  samples  the  growing 


body  of  research,  and  data  on  the  ways  in  which  viouals  facilitate 

\ 

first  language  learning.    The'  third  section  discusses  applications 

\ 

and  implications  of  this^  research  in  second  language  research  and  in 

\ 

the  second  language  classroom.    Ii.  any  study  Qf  visjials 
distinction  should  oe  ma-ie  'between  internally  generated  images 

(imagery  or  induced  imagery),  and  extern-ally  f^eneral^ed  images 

1 

(pictures  or  imposed  imagery).     This  study  concentrates  on 


externally  generated  or  imposed  images  and  uses  the  termJv 
"pictures" ,  " pictorials*'  or  "v  suals"  synonomously .  ^ 
1.  Onto^;eny  of  Language. 

Current  studies  in  the.  neurobiological  foundations  of  language 
hold  that  the  development  of  various  language  and  perlce  "^tual  skills 
must  be  preceded  by  maturation  of  the  relevant  ar^us  \yi  the  brain. 

i 


Kor  exatiple,  data  on  the  ontogeny  of  speech  indicate  that  the 
ability  to  vocalise  is  a  function  of  muscular  control  over  the 
organs  of  articulation  which  results  from  matur;?.tion  of  those  areas 
of  the  braiti  which  regulate  these  organs  (Stark,  1978;  Walsh  and 
Diller,  1979)  together  with  the  ability  to  distinguish  'aeaningful 
and  non-meaningful  sounds  even  before  speech  is  possible.     It  has 
been  Suggested  that  this  ability  to  integrate  sound  and  meaning  may 
be  central  to  language  learning  (Dore,  Franklin,  Miller. and  Ramer, 
1976).    We  believe  that  this  interpretation  is  too  restricted. 
Humans  construct  meaning  from  their  perceptions  and  experience  of 
their  environment.    These  perceptions  are  visual  and  sensory  as  well 
as  auditory.     V/e  v/ould  prefer  to  state  that  the  integi;ation  of 
auditory  and  visual  perceptions  is  centi'al  to  the  development  of 
meaning  which,  in  turn,  is  a  prerequisite  to  the  development  of 
language.    There  appears  to  be  a  convergence  of  auditory 
discrimination,  visual  selectivity,  and  physical  mobility  or  related 
activity  at  about  the  saite  time  for  the  child.    There  are  studies 
;)hich  demonstrate  this  thesis.     For  example,  Heich  cites  this 
experience  with  his  so:?.     Initially,  the  child  tssociated  the 
auditory  cue,  "f^hoe",  with  the  visual  stimulus,  the  shoes  on  the 
shoe  rack  in  his  mother's  aloset  but  not  those  in  his  father's 
closet.    Graaually  over  a  period  of  tine,  he  extended  the  cue  to 
include  shoes  placed  in  his  path,  those  in  his  father's  closet,  and 
finally  sho^^s  boin/^  worn.    Thib*  tep.an  at  ab^pui;  R  months,  well  before 
^  the  chile  began  to  verbalise.    He  would  crawl  to  the  c\  \et  and 
point  to  the  rack.     It  would  have  been  interesting  to  note  vt  what 
point  he  would  have  attached  the  label  to  a  pictorial  stimulus  as 
well. 


Youn^j  children  ?Lppear  to  conceptualiJie  differently  than  do 
adults  and  fcheir  processes  are  not  fully  understood.     (Howe,  1978; 
Hodgon,  Duncan ^and  Kellzs,  1978)*    When  they  are  constructing 

their  meanings  lor  language,  the  initial  stages  seem  to  be 
identification  of  the  lexical  item  with  the  object  or  action  '  ark 
and  Sengul,  1978;  Carter,  1975;  Greenfield,  1978;  Rodgon,  etal  1977; 
Irevarthan,  i976)»   "It  is  v;hen  they  dissociate  the  lexicon  from  the 
object  or  action  that  adult-like  langua^'je  begins.     This  is 
considered  the  sta^^e  when  "serious"  langu^t/^e  learning  begins  (Walsh 
and  Diller,  1979)  and  occurs  at  about  the  age  of  two.  Throughout 
this  tiTie^  the  auditory,  visual  and  sensory  modes  of  perception  are 
beting  integrated  in  the  development  of  meaning. 
2.  Uso  01"  Visuals  in  Teaching/Learning. 

This  section  conside:s  the  role  of  visuals  in  enhancing 
comprehension  and  learning  of  older  cnildren  and  adults  in  formal 
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claQsroom  situations.     The  facilitative  and  deletrious  effects  of 
visuals  have  been  >ridely  investigated  in  areas  ^5uch  ^^s  vocabulary 
learning',  and  concept  formation  5^nd  oral  and  wri'cten  prose 
comprehension.    These  studies  fiave  been  conaucted  looking  at 
variables  such  as  a/;e,  culture,  socior-^onomic  status,  content  and 
task.     In  the  follov;ing  disct^ssion  we  will  focus  on  the  use  of 
visuals  in  concept  formation,  written  prose  comprehension  (reading), 
ahd  oral  prose  compreh?*nsion  (listening) » 
2.1  Use  of  Visuals  in  Concept  Information. 

Very  often  vocabulary  ic  .rning  involve^^  acq^uiring  the  concepts 
which  the  lexical  ite^j  represents.     Uunerous  stutJies  have  been 
conJucted  on  the  use  of  vi55uals  for  vocabulary  learning,  and  their 
results  hav<?  generally  indicated  facilitative  effects.     (See  the 


worlcs  oi*  bevin  arid  his  collea^'^ues  cite'i  in  the  Bibliography)*  In 
another  type  of  study  visuals  ^/erc  use^  to  help  teach  3rd  and  4th 
grader.!  natHematical  concepts  (Tennyson,  197ti).    lie  found  the 
picture  condition  enhanced  his  subjects'  concept  learning  and  rule  . 
learning;,    ^hio  use  of  visuals  in  content  area  learning  seems  to  be 

IJarticularly  fruitful  area  for  further  research* 
2.2  Use  of  Visuals  in  Prose  Comprehension. 

This  field  of  study  has  produced  a  variety  of  conflicting  claims 
durinf*,  its  lon'^  history.    Much  discussion  has  centered  on  the  merit 
of  visuals  used  as  textual  accompan indents.    We.  ou^j^est  that  the 
problem  tris  been  in 'either  iche'desif^n  of  the  vistial,  its  expected 
role,  the  task  bein^  assessed,  or  the  testin.^;  instrument.  The 
visual  should  not  be  an- al ternat ive  to  the  verbal  text.     It  should  ' 
function,  rather,  as  an  alternative  50?irce  of  information  (Denbur^, 
ly76-77)*     In  this  way  it  is  an  integral  source  of  or  ele^aent  in 
textual  redundancy.     Redundancy  is  crucial  in  reducin/j  ambiguity  and 
enhancin;;  comprehension.    A  well-executed  visual,  then,  will  enhance 
comprehension  but  will,  not  deter  the  learner  or  recipient  of  the 
?nes;^a';t^  fron  payin/;  attentipn  to  the  verbal  text  itself,  ihe 
follov/tn^;  BttCtionr.  will  look  at  the  effects  of  visuals  on  written 
prose  ( read  in^;)  and  oril  prose  ( listen In^J  comnr(?hension. 
2*2. T  !Jgg  of  Vi;;ualn  in.  ^?eadin^> 

In  injidics  where  the  content,  desi/»n,  and  test  questions  have 
been  carefully  controlled,  tije  use  of  viriualo  has  /generally  produced 
facilitative  or  nofiitivo  results,     (^'^e,   Cor  exuTp}e,  Denbur/i, 
1976-77).    llarin^:  and  Vry  vnalfzai  a  text  for  propoGi t ional 

c  ntcni.     Thoy  then  desi^cned  tv;o  Getr*  of  vi'SMal;;:  one  set  was 
tiotally  redundant  with  the  upr^er  level  (or  ,.ain  idea)  content  of 


their  teaii  diocourse;  and  one  :;et  was  reflunrlant  with  both  upper  an^l 
lower  l-^el£^  (main  ideas  ixnd  details)*    Vor  fcheir  sixth  grade 
subjects  pictures  enhanced  recall  of  top  level  information,  and  the 
pictorial  effects  were  both  immediate  and  delayed*  Comprehension 
was  measured  by  recall  of  propositional  content. 
2.2.2  Use  of  Visuals  in  Listenin;;. 

In  these  studies  the  measure  of  comprehension*  is  usually  free  or 
probed  recall  of  meaning,  or  vorbatitn  recall  of  surface  structure 
forms*     Ic  is  our  feelin/j  that  recall  o(  meaning,  or  propositional 
content  is,  r.enerally^  a  more  valid  measure  of  comprehension.  Thus^ 
DOst  of  the  studies  cited  d'eal  with  the  use  of  visuals  in  oral  prose 
comorehension  ;ic  measured  by  recall.    Hohwer  and  Mats  (1975)  tested 
blatsa  and  white  children  with  oral  t^^xt  acconpar^ed  by  "either 
pic^.ures  or  printed  text  and  found  that  the  picture  condition 
si;;rtif ic'rintiy  i^i proved  a\iral  comprehension.    Uuttiriann^  etal  (1977) 
i  nveGti,':ntim^  the  de^jree  of  pictorial  rrUpport  needed  ^  found  that 
thoir  CiUbjecto  benefitted  fro^  parti;;!  pictures  in  recall]  n^^j  oral 
prosu.     Latoo,  etal  {V)16)  used-  viduotapyd  recordings  of  soap  operas 
to  tost  corj^prehension  of  anaphora.     ?hey  found  that  the  addition  of 
the  viGU'il  Tiode  oij;ni f icuntly  enhanced  comprehension  amon>*  their 
college  a.iult  s^ubjects.     They  also  incidently  found  surprising 
verbati'n  recall  of  Gurface  structure  form^,  a  findin,*^^  which  hac 
inipl icationjj  for  L2  learning  to  be  discussed  below. 
Visu/iis  in  fJecond  banr.ua/'jO  Research  and  Teaching;. 
Proficiency  or  facility  in  a  secon-i  l:±n<\wi<^.e  (L2)  alco  results 
from  the  no.ed  to  conmunicate  Meaningfully >  <xnd  develops  throu/^^h 
comurehenoion  and  the  acquisition  of  'neanini^;,     h2  loarnin,f;>  however, 
differs  from  I>1      quiGition  in' that  the  L2  learner  already  has  a 


otorehou.^e  of  baok^^round  knowledge  and '  experience  combined  with 
proficiency  in  his/her*  LI  which  ensure  uuocessful  communication*  L2 
teachin:'>  E>hould  buil'i  upon  this  already  acquired  fpundatioii  and  use 
it  as. the  basis  for  successful  L2  communication* 
^    ;  The  functions  of  L2  teaching  are  two-fold:  a)  to  teach  n^*^ 
concepts  or  expand  thoGe  already  acquired  u3in,';j  the  target  language 
(L2)  as  the  medium  of  cooimunication;  and  b)  to  teach  or  provide  the 
lan.^jua^e  necessary  to  enable  the  learner  to  encode  and  communicate 
these  concepts*     In  language  teachin/5  it  is  convenient  to  define 
reiiuisite  linguistic  abilities  in  terms  of  receptive  and  productive 
skiXls*     Receptive  skills  include  listonin.^  and  reading  and- have  as 
their  ultimate  ,'^oal  the  accession  of  meanin^j*    \le  su^ftest  that  they 
have  the  sane  psy choiin^uistic  thinkin^^.base*     Productive  skills 
inclu-te  jpejLkin;;  and  writing  and  their  /^oal  i^  the  coranunication  of 
meaning*    'i*h;jy  also  share  a  similar  psycholin^'.uistic  base*  As 
demonst ratetl  ibove»  visuals  are  hi;;hly  appropriate  for  teaching  such 
receptive  c:<ills  as  reading  and  liotenin/^  as  well  as  eoncept 
forniation  in  the  LI*     This  is  also  T;rue  for  L2  learning/teaching* 
Addi  tionally »  the  victual  ^ode  is  uniciuely  juited  for  enhancin'^ 
acquisition  of  productive  skills*    V/hich  skill  bein*?  tau'^ht  has 
i^npliention:"  in  the  ^iesi/jn  and  use  of  the  vir^uals*     Here»  v;e  will 
T-iake  a  iistiuction  betv/eon  natural  and  naturalistic  situations  in 
-riatcrials  desi^^n.     Any  '*nlice  of  life"  taken  out  of  context  becomes 
contrived*    Tha::;,   it  is  theoretically  inpoosible  to  have  a 
coifiplotely  natural  situation  in  lesi^^ned  instructional  materials* 
Uhat  can  be  supnlieJ^  however^  its  a  natuj^nstj^  situation*  In 
other  rfordo^  the  context  or  situation  should  be  carefully  desi^^ned 
for  optima';)  Le-irnin'^/teaohin^^  to  take  place»  ani  this  will  not 
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detract  fron  the  ^joal  of  natural,  holistic  or  spontaneous  discourse 
or  contexts*     Visualization  can  provide  this  type  of  situation*  The 
section  following  will  focus  on  the  inte/?ration  of  visual  mcdes  in 
teaching  productive  skills  or  communicative  competence;  that  is>  in 
providing  the  lanfjuafje  necessary  to  enable  the  learner  to 
communicate  successfully  In  the  target  language  (L2)*  --^ 
5»r  Visuals  and  Communicative  Competence* 

Conmunicative  competence  traditionally  refers  to  a  speaker's 
ability  to  use  the  form  of  lan.'juage  appropriate  to  the  given  context 
or  situation.    At  this  oral  level  the  notion  has  been  extended  to 
include  such  features  of  the  speech  act  as  intonation,  stress, 
register,  gestures,  and  facial  expressions  as  well  as  correct  syntax 
and > lexicon*     In  our  research  we  have  further  expanded  the 

traditional  definition  of  communicative  competenle  to  include 
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written  as  well  as  oral  linguistic  production  or  communication*  Our 
studies  indicate  that  modes  of  presentntion  which  integrate  the 
visual  mediuri  are  particularly  effective  in  teachin/j/learning 
communicative  competence*     There  has  been,  to  our  knowled{je,  very 
little  controlled  investigation  in  this  area*    Our  work,  therefare 
is  hi^jhly  experimental  in  nature,  and  we  believe  that  the  results 
ore  very  promising;  for  future  research  and  classroom  applications* 


5*2  Demons"tr;ition3  and  DiGCucGion. 

The  firct  task  u'e  will  iaveGti<;ate  is  the  uf^e  of  visualc  in 
teachin;;  ^2  vocabalary  or  lin/jutstic  fornG  to  express  concepts 
^lre:id,v  acquired  or"  to  expand  that  cla?)G  of  concepts*  Our 
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lori^-ran;;^i  objective  is  to  involve  the  learnero  in  their  own 
learnin;;  experiences*    By  tin^agin/',  their  active  participation,  their 
^elf-consciou.'5  use  of  lan.^^ua^^o  will  be  Liuspendeci  and  the  need  for 
co^,*r.unication  rfill->be  foremost*     In  this  way  the  visuals  function  as 
;ittitude^  vitalii^^ers*    One  format  v:e  use  is  the  "cloze"  picture*;  "^h.e 
term  is  an  extension  of  that  used  in  reading'  verbal  text*  ^In 
deoi^^nin^i  the  visual  some  obvious  element  is  omitted*     It  is 
essential  that  this  omission  be  infereable  Iron  the  context  and 
depending  on  the  eulx;iiral  and  educational  backyi^rounds  of  the 
learner. 

5*2.1  r>iru;le  .Glides  or  Pictures.  ^  " 

(oho'V  //1  here  ^r>  an  exercise  to  aurUence  to  denon^trate  how*  it 

vjorttcj .     hote  thei r  r^^act ions — active  participation ,  especially. ) 

Uicciuc^ion  :  ^  ■ 

(  J Jocti veo: 

To  ,;ot  stu'ients  tal'cin/;  in  a  natural  out  oontroMec]  situation. 
To  obtain  .-^r-ontanooui;  spe^^nh  'sa-^iplen  for  reoordlnr<  and 
f}v.b3e,iuc;r*i  '^naly.siG  to  dp  tern  Ine  /uoba3  coTifnnni  cation  errors, 
AuUence: 

i\ny  lt?v?i  of  proficiency — bt^/'inne'rr;  to  advanced. 
Vdvant  v*;cia: 

Cau.;^n  c^t'^ltintG  to  do  a  considerable  anioant  of  lop.ical 
rcajoninst  tontin;  hvpoth'jneD  anl  re,}octin«;  those  v;?iich   lo  not  "fit" 
the  aonteKt  supplied. 


Provides  a  oitvt^ttio:!  for  natural  dialog  in  the  classroom 
■illowiri';  analysis  of  speech  and  teaching  of  appropriate  para-  and 
non-lin^tnlGt Ic  -satures • 

Provides  a  situaton  for  writing  a  paragraph  or  short  eysay  based 
on  jlasjsrooTi  di3cuo3ion.    ?his  allows  teacher  to  deter^Tiiae  type  of 

^r^r-ors  ti^andfer-r(*d- f  ron  ?rpeech  to  i/rrv\nnf;. — It  -also- g-i-ve-studen^s  

source  material  for  wrritten  tasks,  th^sreby  aliowin^j  ii:idvidual 
cultural  biases  a  lefri^i^^J'^te  expres^iion. 

liesults: 

i*ne  oral  clasnroom  discus^;ioa  was  taped  and  stu^l^nts  profited 
fro'n  the  playback.     'i*hey  could  sclf--corrcct  or  peer-correct  many 
^;raT*riat ical  errorcT    Unknown  lexical  ite:ns  vjcrc  supplied  by  teacher 
and  their  uses^and  se[nantic  do-n^fhvS  were  discussed  in  a 
natruiali istic  situation. 

^liequcnccs  of  slides  or  Pictures. 

Objectives:  *  , 

Aids*' sfcuaents  in  learain'j  to  or.janiKe  inf orination  sequentially 
accorJinr,  to  accepted  rhetorical  style. 

'L'hcy  loam  to  make  appropriate  tranrUti^^ns  l|ctwe*:?ri  thou:;ht^;  or 
^ritt-in  i/ira  ;raph3. 

^  "ri3;/  ir^arn  to  d'jveloi^  ooh'-?ro'nc3  -'i^d  \x\\V.ff  in  longer  slretqlicf?  of 
■iir,c<^jjM*. 

i  111.',  r     i  1 'i      or  \;v,r'0'^!  1  "  v  i7r; — :^C'^c  d*.?';roo  of  nroficiency  in 
rtj'iuirr'  I .  , 
A.lv'inta  ;es: 

It  ii;  i^iportant  to  iiote  that  th^t^e  oitualions  are  controlled  by 
the  context  supplied.    This  allo-.^ii  th^  teacher  to  retain  control 

^  ^  ij 


ovi?r  the  linj:ai£5tic  forns  and  functions  taurvht/usei • 

fiote  inclu^icn  of  a  olor.e  picture  in  the  i^en^uence*     This  alov^ed 
studentG  to  (3ii;;ress  and  inject  some  of  their  ov/n  in^iividuality  into 
the  dittcuGSion/aG3iijnment*     It  also  provided  an  additional  context  ^ 
for  lOcjical  reasoning  and  thinkin.f^. 


'Possible  Variations: 

PhotOi:<raphs,  magazine  pictures,  or  any  other  type  of  flat 
picture  can  be  substituted  for  slides* 
3*2o  Teachin/i/riOdelin J  Oral  Comnunioative  Conpetence* 

Objectives:  s 

To  Uoach  oral  connuriicative  competence  includi^^  para-  and 
no^i-lin^ui Stic  featur-es  of  the  speech  event* 

Audience: 

nil  l^^velG — be^innerti  throu^^^h  advanced*  , 
i-iat^iriuls: 

A)  KCvi^o,  videotapes:  ideal  for  any  level;  e^^pecially  useful  in- 
provdin  ;  nO-it  complete  ^nodelinr;  of  ^2:1  f*3atures  of  the  "co'umuni  native 
e^vijnt.  -    \  -     ^  .  _  . 

B)  oLide/tape:  :ilLo\v'  for  ^ore  inferencln/;  of  para-  and 
non-iin';a  islip'r^r^X'tir^i^^^i^Sr^^  /;ooJ  for  intcrined  iato  and 
^idvano^e^  learners •                           '  ~" 

Q)  Fiat  pictures:  -noot  appropriate  for  -iJvanced  learners  since 
they,.require  the  A^roatest  amount  of  inforencin^^  of  all  featuren  of 
thG  Gpcoeh  act*     ^  * 

liole  that  tfie  uses  :^U';/;e.'Ued  abov--^  for  "the  different  ti/^es  of: 
vi;5uil;^  are  under  ideal  condilioni;*     in  lofcui]  claG3roua  ase 
avfiilabiiily  of  both  harawaro  Jin.l  software  m-iy  dictate  othor 


/       Po^;^;jibLe  Variatioas: 

Play  through  once  with  boili  t;oaml  and  visual  media  on.     Turn  off 
sound  an*l  run  Ihroujth  visuals  only.     Have  students  role-play  in  the 
situ'dtionjj  provided*     If  a  se^^ment  is  showni  students  can  improvise 
preceding;  and  follovin'^  se<'?nients- 

Play  sound  only*    tJtudenti?  can  perform  the  actions,    Yhis  gives 
practice  in  the  non-lini;uisti,c  features  of  a  speech  act*     It  also 
provides  reinforcement  of  surface  forms  throu^jh  repetition  within  a 
:neanin,^ful  contexti  '  / 

5--^*4  yiide55  'A'ith  Gubtitles* 

i'uis  do-nonalrates  a  ^somewhat  different  approach.     It  can  be 

acconpanied  by  a  sound  ^^hich  e^phasiijes  the  ^raTi;flatical  structures 

*  ■ 

oein;;  *nodelod.  Thio  provide^  an  alternative  raode  of  presentation  .of 
inforiaatibn  which  provides  crucial  redundancy  of  task  in  a,  ^ 

i 

natur^iiistic  context,     \\i  -o-th^srA^ordSi  n1rm^>eirbt-r- trre-  ex  potted  to  a 
flow  of  ian'iua^;e..with  e-npliasis  on  certain  -^j-^aaaatical  form*^* 
Other  Points  for  Uiscufjsion*        -  .    '  " 

Teacher  should 

a)  have  oi)j(^ctive  clearly  defined^  before  choosin>;  ^or^'desif^nLn/; 
the  content, of  the  vjijual  and  other  »flode5i  of  pro£5entatijon  to  *be 
integrated  witn  the  visual  node;' 

b)  bG  a//are  of  cultural  or  eth*niic  back/jrounds  of  the  students  ' 
and  thei  r  ^lov(5io  of  pr  ifici^'ncy  in  order  to  deter^nine  v/hat 
conceptual  cohTrtnirts--ai:j3  coitinon  or  universal  across  cultures 
roDresonted;     ^  <^ 

c)  he  aware  of  the  distinction  bslween  natural,  naturalistic  and 
contrivfji  situations* 


2SU      .      '  ■ 


y**2*(>  Desi<;n  of  VicuMl* 

The  followin;^  points  should  be  oonsiderefl  in  desi^^ning  visuSls 
for  Ij2  or  crosG-cultural  teachinr>/l<^Hrninfi;  " 

cultural  back/ground  of  students 

educational  bac^.^-rourid  ^or  level  of  students 
'  ■lin.;;uistic  needs  of  the  students  ,  . 

_  best  way  to  present  the  specified ■  object iv^es  to  the  {;roup.  of 
students  in  question  conGidering  these  points*         '  \ 

Since  -nost  clasorootn  situations  include*- students  from  a  variety 
of  cultural  back^jrounds,  the  materials  desi/-'>rier  or  teacher  should 
consider  what  ele'flents  are  constant  or  anfV^r^al* across  various 
>];roups  forja  /jiven  concept  or  teaching?  task*  ^  ■  ^ 
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The  Effectiveness  of  Elaborate  Visual  Cueing 
and  Reduced  Step  Size  in  racilit:ating 
,         Student  Achievement  on  Different  Iristructionfil  Tasks  ^ 

Introduction  .  — ^-^     ^  —    .  ^  .  — ^   

EarXy  research  in  visualized  instruction  subscribed  to  a  conceptual 
framework  which  emphasized  comparisons  between  different  media  types* 
While  this  approach  has  generated  some  useful  information  for  the  selec- 
tion and  utilization  of  media  types,  it  has  done  little  '*to  develop  a 
scientific  base  for  improving  the  learning  effectiveness  of  visual 
materials  produced  by  instructional  designers  and  teachers  (Lumsdainei 
i960)-    A  serious  flaw  in  this  approach  is  its  failure  to  deal  with 
visual  instructional  materials  as  combinations  of  distinpt  cues* 

A  more,  ptbductive  approach  employs  a  conceptual  framework  in  which 
research  investigates  the  stimulus  characteristics  of  visuals*  Levie 
and  Dickie  (1973),  in  a  state-cf-the-art  report,  advocated  research  that 

"*  *  *  specifies  the  relevant  variables  in  terms  of  the  attributes  of  

media -rather— than  in  terms  of  the  media  themselves***  They-qual|.-f±ed--this  

by  adding,  "Media  attributes  are  properties  of  stimulus  materials  which 
are  manifest  in  the  physical  parameters  of  media*"    (p*  860)  Recent 

research  efforts  have  moved  in  this  direction  by  dealing  with  the  stimulus 

4     _  ;    

characteristics  of  visuals  in  relation  to  specific  educational  tasks^^ 
(Dwyer,  1967,  1972;  Tr&btisso  and  Bower,  1968;  Berry,  1974;  and  Parkhurst, 
1974)*' 

The  prisent  study  attempted  to  contribute  to  the  ^conceptual  base  for  ■ 
visualized  instruction  by  exploring  two  cueing  strategies  used^in  visuals* 
Specifically,  its  purpose  tjas  to  investigate  the  effectiveness  of  elabor-r.J. 
ate  visual  cueing  anc|  reduced  step  oize  in  facilitating  student  achievement 
on  different  instructional  taskf;. 


The  following  hypotheses  were  proposed  in  an  effort  to  gcne'Tiite  in- 
formation  to"  assist  designers  of  instructlpnalr  visuals  in  selecting 
cueing  techniques  which  are  most  effective  for  facilitating  lea^^ning  on 
specific  educational  tasks*    This  would  Represent  dcsigii-by-knowledge 
rather  ^than  deslgn-by-^intultion* 

^  H^:  The  Instructional  treatments  utilizi.ng  reduced  step  size  wilj. 
be  superior  to  the  larger  st«p  si^e  treatments  In  terms  of  facilitating 
student  achim'eiuent  on  the  immediate  and  delayed  criterion  tasks* 

H^:    The  instructional  treatments,  utilizing  elaborate  visxtal  cueing^ 
will  be  Superior  to  the  simple  visual  cueing  treatments  in  terms  of 
facilitating  student  achiweffrts^t  on  the  Immediate  and  delayed  criterion 
tasks*  1  ^^M''^ 

H^:    The  instructional N^eaTtinent  combining  reduced  step  size  with 
elaborate  visual  _cuelng  uill^be]  superlor-to  all  other  trreatments  in"  ~~ 
facilitating,  student:  achi^evjeTpent^n  the_irjaediate^and-delay<u3LG^ltcrlQa== 
^  tasks  *  V^^^  \ 

Presentation  and  Evaluation  Materials 

The  instructional  ma terlal3_^seOo^ 
this  study  were  modifications  of  art  instructional  unit  on  the  human- heart 
developed  by  Di%ryer  (1965)*    Bwyer's  materials  were  selected  because  they 
offered  certain  advantages  for  this  study:    (1)  they  vierc  designed  to 
explore  the  stimulus  characteristics  of  visuals;  (2)  data  \*ere  available 
for  analysis  from  past  studies  in  which  the  materi^fils  had  been  used; 

"  (3)  Subjects  interacting  with  the  materials  were  required  to  perform 

If 

criterion  tasks  similar  to  those  found  in  realistic  learning  situations; 

2S3 

2BA 


J" 

and  (A)  the  materials  package  included  assesj^tncnt  tools  possessing  satis- 
•             .  * 

1 

factory  realibilitles  (.81  -  drawing  test,  .79     id<Jntl£lcation  test,  .82  - 

 texjii^-nolpgy  testj  .76  -  compreliensJon  test,  and  -91  -  total  critcrial  test) 

using  the  Kuder-Rlc hard son  Formula  20  reliability  coefficient,  (Dwyer,  1972)* 

Dwyer*s  original  instructional  package  w4s  used.  In  part,  as ^ the  basis 
for  this  study.    The  2,000-word  script,  terminology  Ifsbles,  and  criterlal 
measures  were  all  retained  Intact.    Modified  versions  of  the  blsjck  and 



white,  simpler-line-drawing  sequence  served  a-s  the  primal  presentation  niode 

in  this  study.    Modifications  were  made  to  further  this  study's  Investl- 

f;atlon  and  they  occurred  as  the  result  of  a  task  analysis  performed  on 

<* 

previous  research  results  obtained  from  a  study  conducted  by  Dwyer  (1971)* 

Utilising  the  task  an^lysljG,  four  instructional  treatments  were  designed 
and  produced  to  test  the  hypotheses  of  this  study* 

k_  .  .                   ^ ._  _. 

Experimental  Treatments- 

ft 

Group         "  Treatments 

** 

..  . _i     ,  ,.„.,                Larget-Step  sise  (37  vlauals),  simple 

* 

visual  cueing  (static  posltloa  , 
indicators),  • 

II    '                           ,               Larger  step  size  (37  visuals),  elaborate 

visual  cueing  (dynamic-  process  arrows, 
motion  Indicators,  and  shading)* 

III                                               Reduced  step  size  (47  visuals) simple 

.  visual  cueing  (static  position 
indicators) • 

\ 

IV                                             Reduced  step  slsie  (47  visuals);  elaborate 

visual  cueing  (dynamic  -  proce,  3  arrows, 
motion  indicators,  nnd  shading)* 

ERIC  ^ 

i  * 
* 
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Each  treatment  cbnsijsted  of  an  Instructional  booklet  describing  the 
human  heart,  its  parts,  and  the  internal  processes  occurring  during  the 
systolxc  and  diastolic  pHasBs!    ContajSed  vTitliin  eaciri>66k].Gt  vas~the  ^" 
2,000-word  instructional  heart  script  accompanied  by  appr<?t)riate  visuals 
of  the  heart.    The  booklets  were  divided  into  individual  pafi_^a^xuvfgamey).> 
Each-page-of^theT5ooklet  consisted  oi  an  8  l/2  x  H  inch  sheet  of  white 

paper;  occupying  the  top  portion  of  the  page  was  a  4  x  5  inch  simple,^ 

»     _^      ,  

black-line  drawing  of  the  heart-    CorrSsi;onding  paragraphs  of  the  instruc- 
tional script  were  positioned  on  the  lover  portion  of  the  pnge  beneath  the 
heart  picture.    Each  illustration  of  the  heart  was  labeled  with  appro- 
priate  terminology*    It  should  be  noted  that  interspersed  review  questions 
were  not/employed  'in  the  instructional  treatment  of  this  study  since  it 
was  feared  that  they  would  have  an  equalizing  effect  on  the  experimental 
treatments*    All  treatments  contained  the  fsame  instructional  script  and 
printed  terminology  labels;  they  differed  only  in  cueing  strategies  used* 

Experimental  Procedures  ^ 
,    The  sample  population  for'i  this  study  consisted  of  92  .university  student 

  '   *   

enrolled  in  The  Pennsylvania  State  University*    These  subjects  were  volun- 
teers obtained  from  two  introductory  university  courses  -  Instructional 
Media  411  and  Educational  Psychology  W*    For  participation  in  this  study, 
and  as  a  motivational  device,  all  subjects  received  extra  credit  in  their 
respective  courses*  *  Each  subject  was  required  to  attend  two  eitperimental 
sessions*    During  Session  I,  subjects  were  randomly  assigned  to"bne  of  the 
four  treatment  groups  -  resulting  in  an  n  =  23  for  each  treatment  group* 
In  Session  I,  subjects  interacted  with  their  assigned  instructional 

4 

y 

*  4     ,  ' 
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,  4 

.presentations  and  completed  four  criterial  tests.    Before  treiitraents  were 
begun)  subjects  were- arranged  iji  separate  tre«ttment  groups  and  told  to 
read  the  direct:ions"on  the  cover  of  "the  instructional  booklet*    All  sub- 
jects received  the  sanie  dircctio^^*    The  printed  inform^itioif  consisted  of 


three  points**-    (1)  subjects  i^ere  told  ^that  the  purpose  of  the  study, ua« 
.* 

to  investigate  the  effectiveness  of  visual  illustrations  and  cueing  st'rat-  * 
e^ie's;;  (2)  subjects  were  told  that  there  was  no  time  limit  and  that  they, 

therefore,  should  progress  at  their  own  pace  through  the  booklet  (self^ 

,  _  <i_  _ 

-pacing;-and--(3)  subjects  would-be  tested  "oii  a  battery  of '  criterial  tests 
'immediately  after  completing'  the  booklet.    Subjects  were  also  told  verbally 
that  they  would  be  retested  six  weeks  later  in  Session  !!•    The  subjects 
then  interacted  with  their  respective  instructional  booklets  on  an  indiv- 
tdtJU-1  and  self*-paced  basis.    AJ-though  no  time  limit  was  imposed,  subjects 
were  timed  so  that  efficiency  scores  could  be  computed  ?ater*    Upon  com- 
pletion  of  the  treatment,  each  subject  was  asked  to  take  the  drawing, 
identification,  terminology,  anS  comprehension  tests*    Subjects  were  per- 
mitted  to  take  as  much  time  as  needed  for  each  criterion  test  before 
proceeding  to  the  next/  Session  II  occurred  six  weeks  later;  the  four 

criterial  tests  i?ere  retaken  by  subjects  to  measure  delayed  retention*  All 

_   ^    ^  .    ,  -  . 

responses  were  recorded  oli  optical  scan  answer  sheets,~except^for  the"draw- 

■1  '  *  * 

ing  test  which  required  sub;^ects  to  draw  and  label  a  representation  of  the 
heart  directly  on  the  test  surface.    Drawing  tests  were  scorc<J  by  an  in- 
dependent evaluator  and  forwarded  for  statistical  analysis.    All  data  were* 
t 

analyzed  by  analysis  bf  variance  techniques  to  determine  if  statistically  . 
significant  differences  existed  atnoiil^  instructional  treatments. 
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'\   Std^tical  Analysis 


.  The  first  part  of  the  statistical  analysis  cxamin^  both  criterion 

test  jreliabilitl^  (K-R  20)  and  homogeneity  of  variance  among  treatment 
y    groups  (Bartlett's  ;rest).  " 

Following  this-i  interpretation  of  the  study*s  findings  was  acccjm- 

 plished^^y^a  randomised  factorial  design.    Specifically,  a  three-*f actor, 

repeated-measure  design  was  used  with  two  belSfeefFsubjfects  factors 
(A  an<l  B)  and  one  withih-Subjects  factor  (C^*    In  notation  form,  the  design 
can  be  characterized  as        ^'^2)  J-^         indicating*  two  levels  of  factor  A 
crossed  with  two  levels  o£  factor  B^a«d  both  A  and  B  nested  in  factor  C- 

The  independent  variable  in  the  study  was  the  method  of  visual  cueing 
■  ■  ^  * 

used,  while  the  dependent  variables  were  test  scores  on  the  drawing,  iden^ 

<^ 

tification,  terminology,  comprehension,  and  total  criterial  tests* 

Factors  in  Experimental  Design"        *  , 


Between^-Subjects  Factors 


Factor  A:    Step  Si^e 

<  Level  A    (Larger  Step  Siz^e) 

LeveCL       (Reduced  .Step  Size)  "  ■  \^  ^ 


Factor  B:    Cueing  Technique 

Level  Bj^  (Simple  Visual  Cueing) 
Level  B^  (Elaborate  Visual  Cueing) 


Within-Subjects  Factors 


Factor  C:    Time/Test  Administration 

/ 

Level  (Ibunediate  Testing)/^ 
Level  C    (Delayed  Te^iting) 


\ 


A  three-uay  analys-^.s  of  variance  (ANDVR)  was  conducted  on  the  number 

'  ■  \  ^ 

of  correct  responses  achlGved  by  subjects  on  each  criterion  test^  as  well 

as  on  their  coniblned  total  criterion  scorfe*    An  F-ratlo    with  a  p  value  of 

»05  significance  level  or  lesa  was  considered  sufficient  to  reject  null 

■  .  - 

hypotheses  and  to  verify  alternative  hypotheses.    An  additional  two-*way 
'analysis  of  variance  (AMOVES)  wss, performed  separately  on  the  immediate 
and  delayed-retentlon^measures. to  reveat  any  significant  findings  obscured 
by  collapsing  data  on  the  withln-subjects  factor  of  the  three-way*  analysis 

  o^^varlance*    Efflclenty  scores  were  calculated  for  each  treatment  group 

^  and  analyzed  by  analysis  of  variance  (AKOVES)  techniques  to  determine  If 
,       significant  statistltal  differences  existed. 

Results  ^ 


Criterion  test  raliablliti.es  x^exQ  obtained  by  calculating  Kuder- 

Richardson  Formula  20  reliability  coefficients;  the  vajt'es  obtained  for 

the  criterion  tests  were  all  of  a  satisfactory  level  (Drawing  Test,  »842^ 

Identification  Test,  .85^;  Terminology ^Test,  »868;  and  Comprehension  Test, 

»789)'    Resulfea^from  Bartlett*s  Test  for  hcynrageneity  of  variance  conducted 

on  th6  dependent  variables  (the  criterion  tests)  were  all  non-signlf leant " 

* 

at  the  -.05  level,  Indicating  that  the  subjects  who  received  the  instruct 
tional  treatments  could  be  viewed  as  having  been  dravn  randd&ily  from 
populations  with  common  variance*  ^  ^ 

The  analysis  of  variance  procetitifes  performed  on  tlte  data  resu'ted  In 
either^  support  or  lack  of  support  fo^the  research  hypotheses.    It  ^  fol^ 


lowing  table  indicated  the  specific  de^lsion^  made  regarding  each  research 
hypothesis^ 
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Decisions  Regarding  Research  Hypotheses 


Criterion  Measures 


Research 


Hypotheses 

Drawing 

Id  ent  if lea  t  ion 

TerminoloGY 

Comprehension 

Total  Test 

■  \ 

Supported. 

Not 
Supported 

Kot 
SupporXed 

\ 

Not 
Supported 

Supported 

(Immediate 

Retention) 

H 

2 

Kot 
Supported 

Not 
Supported 

Hot 
Supported 

\  Hot 

Supported 

Not 
Supported 

H 

3 

Kot 
Supported 

Not 
Supported 

Mot 
Supported 

5 

Not 

.  Supported 

Not 
Supported 

Based  upon  the  data  obtained  in  the  statistical  analyses  of  this  study> 
'  the  fo3iowing  findings  were  made  in  regard  to  the  design  of  visualized 
learning  tnaterials,  '  - 

Itelative  to  the  step  size  of  visuals  within  a  self*-paced  visualized 
^  instructional  sequence^  it  v;as  found  that: 

1.    Instructional  treatments  containing  identical  printed  scripts 
and  TOrd  labels^  but  employing  different  visual  step  sizes^ 
^  were  not 'equally  effective  in  facilitating  student  achievement 
on  certain  criterion  tasks*  ^  . 

2»    In  the  immediate  retention  condition^  those  instructional 
trea^ttnents  employing  selective  reduction  of  visual  step  size 


had  an  overall  facilltative  effect  on  learning  as  evidenced  by 


the  significant  F-ratio  of  /».098  (.05  level)  for  reduced 


On  individual  criterion  tasks,  selectively  reduced  visual 
step  siKO  tre?.atmenta*liad  a  facilitative  learning  effect 
on  drawing  (significant  Frratio  of  5.062  at  .05  level) 
but  not  on  comprehension,  identification,  or  terminology. 

3.  'in  the  delayed  retention  condition,  those  instructional 
treatments  employing  selective  reduction  of  visual  step 
size  bad  little  facilitative  effect  on  the  criterion 
tasks.    The  overall  learning  effect  present  in  the  immediate 
retention  condition  did  not  occur  in  the  delayed  retention 
condition.    Of  the  individual  criterion  tasks,  only  drawing 
appeared  to  be  positively  affected  by  selectively  reducing 
visua3  step  size. 

Relative  to  elaborate  visual  cueing  within  a  self-paced,  visualized 


instructional  sequence,  it  was  found  that; 

1.  Instructional  treatments  containing  identical  printeid  scripts 
and  word  labels,  but  differing  in  degree  of  visual  cueing  ^  ^ 
elaborateness  present,  ivfire  equally  effective  in  facilitating 
student  achievement  on  J:he  criterion  tasks  (drawing,  identi^ 
fication,  ".erminology.,  ovA  comprehension).  ^  ^ 

2.  No  advantage  was  gained  in  a  visualized  instructional  sequence 
by  utilising  elaborate  visual  cueing. 


Relative  to  the  interaction  of  selectively-reduced,  visual; step 
size  and  elaborate  visual  cueing  within  a  self-paced,  visualized  instruc 
tional  sequence,  it  wafj  found  that; 
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I*  No  statis^tlcal^y  ^ignlElcant  facllltativG  effect  was  achieved 
by  combining  th^$o  elcmeats  within  a  visuij]ized  Instructional 
sequence* 

^2*    An  examination  of  tr^iatment  gtoup  means  revealed,  however, 
that  in  almost  all  instances.  Group  IV  (combined  treiitment) 
means  were  higher  than  those  of  other  treatment  groups. 

Relative  to  the  efficiency  of  the  instructional  treatments  Included 
this  study.  It  Was  found  Jthat: 

1*    In  terms  of  time  spent  on  the  Instructional  treatments,  no 
statistically  significant  differences  existed  among  the  four 
experimental  groups*    It  Is  Important  to  note  that  selectively 
reducing  visual  step  si;:e  (and  thus  Increasing  the  number  of 
visuals  utilized)  did  not  Increase  the  time  needed  by  subjects 
to  Interact  with  the.  learning  materials* 

2*    None  of  the  experimental  treatments  were  significantly  ^more 
efficient  than  others  in  facilitating  studenf  achievement  on 
the  criterion  taskis* 
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COGUITIVE  STYIiE  PREDICTORS  OF  PERFORMANCE 

The  application  of  the  trait*- treatment  research 
methodology  to  instructional  design  procedures  has  teen 
perationalized  ty  the  matching  model  of  instruction  •  This 
approach  seeks  to  link  specific  treatment  components  to  unctional 
characteristics  of  learners  in  order  to  correct  or  compensate  for 
deficiencies «  capitalize  on  strengths,  or  challenge  the  learner 
(Messick,  197^)*  While  a  large  tody  of  literature  supports  the 
validity  of  such  approach,  results  to  date  hve  teen 
inconsistent*  "  Matching  students"  and  teachers  tased  on 
similarities  in  their  cognitive  styles  (McAdam,  1971)  produced 
increases  in  educational  developiaent  and  reading  level,  with 
^'matched"  students  expressing  a  more  positive  atti^tudes  atout 
their  instructional  activities  than  tmmatched  students*  ,  In 
another  commxuilty  college  study,  Frever  (1975)  successfully 
matched  students  with  educational  activities,  resulting  in  higher 
course  grades*  On  the  other  hand,  Scerta*s  (1977)  matching  of 
learning  styleslvith  teaching  sjtyles  produced  no  differences  on 
any  measure  of  dudent  perforaance*  Considering  the-  difficulty 
and  expense  oqP  matching  students  with  teachers  or  preferred 
instructional  activities a  strong  rejection  of  matching 
procedures  vas  suggested* 

The  efficacy  of' the  matching  model  of  instruction  is 
partially  preiiicated  on  establishing  consistent  relationships 
tetveen  cognitive  and  learning. styles  (traits)  with  achievement 
variables*  Consistent  with  ■  principles  of  aptitude-treatment 
interaction  research,  the  temptation  to  generate  generalizations 
about"  the  predictive  -validity  of  cognitivflT^styles  must  te 
resisted  (Crontach  an4  Snow*  1977}*  The  most'  extensively 
researched  style*  field  dependence-independence,  has  failed  to 
shov  any  such  relation  to  overall  *  achievement  measures  anyway 
(Witkin*  et  al**  2977)*  Further,"  the  potentiality  of  cognitive 
style  variables  as  ^'predictors  of  academic  performance  ^  is 
overshadowed  ty  firmly  esatlished  relationships  with  mental 
atility  (intellegence}^  level  of  motivation,  arid   prior  learning 


(cognitive  structure)*  While  traits  measured  by  cognitive  styles 
&uch  as  field  dependence  and  conceptual  style  are  Independent  of 
Intellegence  (Prehner>  1972) »  their  relative  contributions  to 
variance  on  school  performance  measures  are  small  when  compared 
to  I#Q#  scores  (Robinson  and  Gray^  197^)#  This  stucty  sought  to 
detenaine^  the  predictive  relationships  between  several,  cognitive 
styles:  and.  different  types  of  academi  c  performance  *  Whl  le 
intellegence  scores  were  unavailable  and  therefore  not  accounted 
fori  intellegence  seemed  to  emerge  in  the  .form  of  a  stong  factor 
generated  by  the  analysis  of  data* 

Cognitive  Style  Predictors 

The  present  stucty  considered  the  potential  predictive 
contributions  of  several  cognitive  styles:  field  articulation i 
locus  of  control^  and  the  educational  cognitive  styles  aa 
conceived  by  the  Hill  model*  The  latter  consists  of  twenty-eight 
variables  desclblng  the  means  by  which  individuals  derive  meaning 
ftom  the  environment  -  symbolically  ^  culturally ,  and 
inferentially* 

The  research  base  is  best  established  for  field 
dependence*lndependencei  the  perceptual  and  Intellectual  skill  of 
extracting  Information  *  fremi  -  its  surroundl  field.  Field 
independent  subjects  are  not  e^s  affec'ced  by  contextual 
Infomatloni  are.  better  able  to  Impose  their  own  structure  on 
information  and  are  generally  less  socially  interactive*  Field 
independence  is  highly  correlated  to  mathematical  skills  and  a 
predilection  for  math/science  instruction  (FeiJ^  1976) i  concept 
learning  ^(Ralns  and  Melnkei  1976)  and  problem  solving  ability 
(Wltklh,  et"  al". ,  1977) .  ^     

The  educational  cognitive  styles  were  (developed  by  Hill 
(197^)  as  part  of  the  educational  sciences^  With  the  expressed 
purpose  of  guiding  instructional  decisions  with  regard  to  the 
styles  of  learners*  If  instruction  were,  adjusted  to  fit 
students'  educational  cognitive  styles  1  then  mastery  learning  by 
almost  all  stuents  would  be  possible*  The  potential  of  Hlll*s 
model     remaijjs     questionable  1    due   to    lack   of   a  consistent, 
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predictive  relationship  between  style  variables  and'  academic 
performance*  Mustachlo  (l977)  foirnd  only  a  minor/  post  hoc 
relationship  to  achievement*  Educatloned  cognitive  styles  did 
not  aid  the  teachlnT  of  disadvantaged  (Berke,  1976),  and  only 
moderate  concurrent  validity  was  found  between  styles  and 
achievement  In  lower  class  students  (London,  1975)*  In  a  large 
community  college  and  university  study,  the  American  College 
Testing  Program  (l977)  mapped  students  and  Indlvlduedlzed 
programs  to  accommodate  styles «  finding  no  significant 
relationships  between  educational  cognitive  styles  and  learning 
outcomes  *  The  future  of  these  cognitive  style  variables  In 
addition  t6  the  matching  model  of  learning  Is,  predicated  on 
establishing  consistent  relationships  between  cognitive  styles 
and  various  types  of  performance*  Without  such  support,  these 
constructs  will  devolve  Into  obscurity  like  so  ,many'  other 
educational  panaceas* 

^      -  Method  ^ 
A  total  of  7p  students  were^enrolled  In  3  sections  of  an 
Introductory    Instructlonsd   media    course    at  southe^tern 
university*       The    sample  Included  upper  level  under  raduate  and^^ 
graduate  students  canpletlng  degrees  in  a  variety  of  majors*  lii 
should  be    noted  ,that   the   sample   was   pr€>dominateIy  female* 
Because  of  attrition  and  record  keeping  problems.,    complete  data, 
were    available    for   only  56  students*    During  the  Inltlsd  class^ 
session,  students  were  administered  a    selection    of  .  personality 
and  cognitive  style  Instruments* 

Instrumentation  ^  ^  -  . 

Rotter's  Internal-External  Scale  (Rotter*  I966)  Is  a 
29-ltem  (six  fillers),  forced-choice  test  which  assesses  degree 
of  Intemnall^  or  extemsdlty*  Respondents  are  expected  to 
choose  between  two  statements  which  they  generally  feel  or 
believe  Is  true*  larger  stores  represent  higher  levels,  tff 
externality*' 

The    Hidden  Figures  Test  (French,  Bkstrora,  ad  Price,  1963) 
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measures  field  articulation «  It  Is  designed  to  test  an 
Indivldiwd's  ability  to  locate  simple,  Irregular  figures  embedded 
in  more  complex  stimulixs  patterns.  It  has  been  con^elated 
(r«=.63)  with  Wltlcln*s  Embedded  Figures  Test  (Jacksont  Messlck  and 
Myers »  19^1^).  It  consists  of  32  complex  black-and-whltei 
geometric  figures*  Subjects  are  instructed  to  identify,  in 
multiple-choice  fashion^  which  of  five  simple  figures  are  hidden 
in  each  complex  stimulus,  item* 

Educational  Cognitive  Style  Invejitory  is  the  test  battery 
developed  at  Oakland  Community  College  (Michigan)  to  determine 
the  educational  cognitive  style  of  individuals*  As  a  part  of  the 
Eductlonal  Sciences  (Hllit  197*^) ,  this  instrument  seeks  to 
©opirically  map  an  individual's  mode "  of  *^havlor  in  searching  for 
meaning*  An  individual's  eductlonal  cognitive  style  is  comprised 
of  the  Cartesian  product  of  pets  of  information:  symbols  and 
their  meaningt  cultural  determinant?  of  the  meaning  of  symbols^ 
modalities  or  inference,  and  educational  memory*  The  first  three 
of  these  are  measxired  by  the  Cognitive  Style  Interest  Inventory; 
the  last  remains  in  the  developmental  stage* 

Twenty-eight  variables  (see  Table  l);  each  consisting  of- 
el  ght  items  1  n  the  Inventory  ^  are  measured*  These  are 
forced-Choi ce  responses  ( rarely ,  s ometimes  or  visually )  to 
questions  related  to  each  style  measured*  Each  response  is 
wel^ted  and  summed  for  each  variable*  The  ordering  of  questions 
is  randCBui'zed  to  minimi 2e  response  set* 


Insert  Table  1  about  here 


The  Independence  of  each  of  these  variables  has  been 
qute^lonca  by  Cla^•k  and  Sherlff^(l97T)*  In  conducting  a  factor 
analysiSi  they  found  a'slngle  major  factor  (eigenvalues  8.0)  and 
three  otnfez:  significant  factors  onto  which  the  majority  of 
variables  looted*  A  similar  analysis conducted  as  part  of  this 
Btudy^  indicateSh^that  all  28  variables  were  not  in  fact 
independent.  ^^^^  *  .  ^ 

The    dependent   vaH^bles    consisted  of  four  major  qourae 
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requirements*  Graphic  production  skills  (SKILIS)  comprised  the 
total  point  score  from  the  qualitative  evaluation  of  several 
Ihstructlonal  materials  produced  Iqr  students  such  as 
transparencies!  fllmstrlpSi  slides^  and  other  graphics «  adjusted 
for  thp  number  of  attempts  necessary  to  reach  a  predetermined 
criterion  score*  Performance  required  a  combination  of 
psychomotor  ability^  esthetic  evaluation*  artistic  ability*  and 
so  on*  The  second  variable  was  a  recall  type  examination  (FIHAl) 
consisting  of  fifty  objective  questions  measuring  recall  of 
facts*  procedures*  rules*,  and  principles*  The  third  jieasure 
consisted  of  a  problem-solving  activity  (PRACTICUM)  related  to 
selection  and  evaluation*  wherein  students  were  required  to 
select  meai^^appropriate  to  given  instructional  situations  and 
rationalize  their  choices  using  ^principles  of  instruction,  and ^ 
media  utilization*  Analysis  and  synthesis  skills  were  involved 
in  this  task*"^  .The  final  variable  consisted  of  development  and 
iiaplenentation  of  a  mediated  teaching  module  (PROJECT)*  ^  Thls^ 
required  application  of  appropriate  aspec^^s  of  the  first  three 
variables,  A  more  detailed  task  analysis  ^indicated  the  first 
three  requirements  were  relatively  independent. 

Results  i 
A  stepwise  regression  analjrslp*  using  the  *50 
significance  level  as  the  entiy  criterloii^  was  conducted  for  each 
of  the  variables  (see  Table  2)*  For  the  SJCILLS  variable*  field 
Independence  emerged  as  the  strongest  predictor*  with  qualitative 
esthetics  as  an  understandable  secondary,  predictor*  The  negative 
relationship  of  qualitative  code  histrionics  to  performance  was 
probably  due  to  the  very 


Insert  Table  2  about  here 


specific  criteria  used  to  evaluate  the  graphics-  projects* 
Students   were  avare  of  these  ahead  of  time  and  worked  to  achieve 

prespeclfled  levels  of  performance*   These  independent  variables 

■j' 

accounted  for  over  one  fourth  "of  the/ variance  in  skills  scores* 


The  FINAL  variable  produced  some  strong,  albeit  confusing 
predictors  *  ""The  negative  relationship  of  q^ualitative  code- 
histrionics  to  exam  performance  is  reasonable  considering  the 
factual  and'  purposive  nature  of  this  variable*  The  negative 
predictive  relationship  between  the  qualitative  visual  mode  of 
percej^tion  and  exam  scores  is  understandable  only  in  terms  of  the 
variety  of  mod^  through  which  information  is  acquired  in  such  a 
course;  the  primary  nec^ure  of  the  task  is  linguistic* 
Qualitative  code  proxeraics  as  a  strong  positive  predictor 
^accounting  for  over  10^  of  the  variance)  would  seem  artifactual, 
unless  some  other  trait  was  actually  being  measured  by  .  this 
variable*  In  subseq^uent  factor  analysis,  the  second  ^strongest 
factor  (eigenvalue  -  2,75)  was  dominated  by  this  variable*  It 
was  correlated,  with '  the  auditory,  synnoetics,  .fend  family* 
variables ,  support  the  interpersonal  communicative 
interpretation  * 

The  PRACTICUM  variable  was  predicted  by  the  positive 
influences  of  (lualitative  code  auditory ,  the  ojiltural  determinant 
individual*  and  the  deductive  reasoning  variable^  with  negative 
relationships  to  the  magnitude  and  appraisal  inference  variables* 
These  rela+'-l<^*'Ships  are  accurately  descriptive  of  the  nature  of 
this  task,  the  .integration  of  information  acquired  through 
lectures  >  applied  to  a  problem  solving  task  requiring  Reasoned 
inference,  with  a  deemphasis  on  categorical  modes  of  thinking* 
The  effects  of  the  predictive  variables  were  stronger  than  for 
any  of  the  other  dependent  variables  (R  =  *1*36)» 

The  PROJECT  variable  z  cores  vere  predi  cted  by  the 
positive  influences  of  field^  independence,  individuality,  and 
kinesics,  all  jof  vhich  are  ,  pertinent  to  the  development  and 
presentation  of  k  lesson*  The  <J\iltural  determinant  individuality 
ijiplied  by  each  presentation  is  consistent  with  the  negative 
relationship  -  of  ethics  or  group  value  orientation*  Teaching  or 
.presentions  before  a  group  are  personal  statements*  Students 
evidently  felt  no  need  to  role-play  or  attempt  to  meet  groxrp 
expectations  I  as  indicated  by  the,,  negative  b  value  for 
hlatrimlcs,  '   t—  


In  an  effort  to  reduce  the  number  of  predictor  varlatles# 
all  thirty-one  Independerit  variables  were  factor  analyzed*  The 
fCLctor  matrix  was  rotated"t^rvarafiiax-cri-terioi^^3ee-Table _3)#^  A 
total  of  the  factors  emerged  (eigenvalue  l#o)#  indicating  the 
lack  of  Independence  of  all  31  variables*  The  factor  structu^ 
tht  ©nerged  was  similar  to 


Insert  Table  3  about  here 
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at  generated  BY  Clark  and  Sheriff  {l977)*  Factor  scores  for  each 
Individual  were  .  calculated.  These  factor  -  scores  were  then 
entered  Into  a  stepwise  regression  analysis*  again  using  the  .30 
significance  level  as  entry  criterion  (see  Table  For  each 

dependent  variable*  the  same  factor*  with  loadings  for  field 
Independence  and  Seductive  reasoning*  was  entered  Into  the 
regression  equations.  For  the  SKILLS  and  PROJECT  variable*  this 
waa  the  only  factor  entered.  Though  Intellegence  data  were 
unavailable  for  this  study*  this  factor  may  be  found  to  be  highly 
correlated  with  general  mental  ability;  For  the  FINAL  vailable* 
an  'additional  factpr*       -  ' 

Insert  Table  ^  about  here 

'  — ^  

lated   to   psychomotor   ability*   was    entered  with  a  negative  b 

^klue*    Indicating    a   strong     negative     relationship  betueen 

psychomotor   and   final   exam   performance .      For   the  PRACTICUM 

variable*  one  other  factor  was  alsb  entered  into    the  regression 

equation.      An   emphasis    on   spoken   language  vis  a  vis  written 

language  was  found  to  have  a  negative  predictive  relationship  to 

performance   on   this  written  exercised   Both  of  these  additional 

factors   were    readily    understandable  in   terms    of   the  task 

requirements  of  each  of  the  dependent  variables. 

^  -  Discussion 

The  varied  nature  of  performances  measured  by  this  course 
were  predicted  by  a  commensurate  variation  of   cognitive*  styles. 
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The  overlap  In  cognltivet  perceptual^  and  affectdve^requlrements 
In  those  tasks  Is  reflected  In  the  duplication  of  some 
Independent  variables  •  Students  enrolled  li»  this  course 
jieemingly  did  not  perceive  a  need  to  play  a  role  or  perform  for 
others*  This  Is  due  perhaps  to  the  production  orientation  of  the 
course*  and  the  Individuality  implied  by  that  product 
development*  The  emphasis  on  the  role  of  media  in  communication 
divertlne  attention  from  the  role  of  the  individual  as-  perfonjier 
may"  also  have  contributed  to  this  effect.  The  perceptual 
implications  of  field  Independence  seemed  more  important  than  the 
reasoning  Influences^  as  It  impacted  more  on  perceptually 
related  tasks*  Hovevert  the  distillation  of  the  data  through 
factor  analysis  appeared  to  reverse  this  emphasis*  The  potential 
of  cognitive  styles  as  predictors,  ^of  learning,  performance 
received  considerable'  support*  Unlike  .other  studies >  styles 
accounted  for  a  very  substantial  proportion  of  the  variance  (in 
most  cases  f  oVer  hO%)*  ^  .t^ 

While  the  preeminence  of  Intellegence  as  the  prlmar^r 
predictor  of  achievement  vas  not  proven  by  thls*3tudy>  It  vais 
suggested  by  the  consistent  emergence  of  a  single  factor  that 
relates  strongly  to  reasoning  and  Inferential  ability*  The 
deductive  modality  of  Inference,  couplerl  vith  field  Independence* 
vould  suggest  Intellectual  ability  rather  thM  creativity*  both 
of  vhlch  vould  be  valuable  capabilities  In  sifch  a  course* 

It  Is  suggested  that  »  Similar  study*  accounting  for 
mental  ability*  motivation*  prior  learning*  as  veil  as  cognitive 
style  be  undertaken  to  establisli  relative  importance  of  all  of 
these  varables*  The  use  of  cognitive  styles  for  instructional 
design  Is  predicated  on  establishing  aptitude-treatment 
Interactions  on  specific  tasks*  This  study  only  Indicates  the 
relative  Importance  of  cognitive  styles  as  predictors  but  made  no 
attempt  to  make  hypothetical  predictions  about  hew  they  vould 
relate  Jbo  types  of  treatment*  C^onsiderable  research  In  this  area 
Is  still  jieeded  to  clarify  the  relationship  of  Instructional* 
Individual  and  task-related  variables*  ^  , 
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^-  '         TABLE  1 
Educational  Cognitive  Style  Variables 

SYMBOLS^AMD  THEIR  MEAHINGS 

Theoretical  Orientation  to  Symbols: 

1»    T(AL)    ^Theoretical  Auditory  Linguistics^    Finding  meaning  through  words  you 
hear*  ~ 

2»    T{AQ)     T^ieoretical  Auditory  Quantitative.    Finding  meaning  in  spoken 
numerical  symbols,  relationships,  and  measurements*  * 

3»    T(VL)  ,  Theoretical  Visual  Linguistic?^.    Finding  meaning  from  words  you  see* 

4 1    T(VQ)     Theoretical  Visual  Quantitative*    Finding  meaning  in  numerical 
symbols,  relationships,  and  measurements  ycu  see* 

Qualitative  Orientation  to  Symbols: 

5*    Q(A)'      Qualitative  Auditory*  -Perceiving^ meaning'  through  the  sense  of  hear- 
ing*   A  major  in  this  area  indicates  ability  to  distinguish  between 
sounds,  tones  of  music,  and  other  purely  sonic  sensations, 

6*    Q(0)       Qiualitative  Olfactory*    Perceiving  meaning  through  the  sense  of 
smell* 

7»    Q(S)       Qualitative  Savory*    Perceiving  meaning  by  the  sense  of  taste*  Chefs 
should  have  highly  developed  qualitative  olfactory  and  savory  abil- 
ities* 

3*    Q(T)       Qualitative  Tactile*    Perceiving  meaning  uy  the  sense  of  touch,  tem- 
perature, and  pain* 

9»    Q{V)       Qualitative  Visual*    Perceiving  meaning  through  sight* 

1"^*  Q{P)  Qualitative  Code  PrODriocePtive  or  sometimes  called  the  sixth  sense, 
synthesizing  or  combining  a  number  of  associated  symbols  into  a  per- 
formance of  a  task;  e*g*,  typewriting,  playing  a  musical  instrument, 

11*    Q(CEM)    Qualitative  Code  Smpathetic*    Sensitivity  to  the  feelings  of  others, 
ability  to  put  yourself  in  another  pcrson*s  place  and  see  things 
ft'om  his  point  of  view* 

12*    Q{CES)    Qualitative  Code  Esthetic*    Enjoying  the^beauty  of  an  object  or  an 

* —  idea*.  Beauty  in  surroundings  or  a  well-turned  phrase  are  appreciated 
by  a  person  possessing  a. major  strength  in  this  area*  , 
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13»    O(CET)    Qualitative  Code  Ethic\    Commitment  to  a  set  of  values,  a  group  of 
principles,  obligations  and/or  duties*    This  commitnjent  need  not 
imply  morality.    Both  a  priest  and  a  criminal  ^ay  ^  committed  to 
a  set  of  values  although  the  "values"  may  be  decidedly  different* 

U*    Q(CH)     Qualitative  Code  Histrionic*    Exhibiting  a  deliberate  behavior  or 
I'playing  a  role:  to  produce  some  particular  effect  on  other  per- 
sons*   This  type  of  person  knows,  how  to  fulfill  role  expectations. 

ISr^'QfCKX     Qualitative  Code  Kinesics,    Understanding  and  communicating  by 

■  ^  non-linguistic  functions  such  as  facial. expressions  and  motions  of 
the  Body  .{e*g* ,  smiles  and  gestures), 

16*    Q(CKH)    Qualitative  Code  Kinesthetic*    Performing  motor  skills  according  to 
a  recommended,  or  acceptable, ..from  (e*g*,  bowling  according^to  form, 
or  golfing).  "  " 

17*    Q(CP)     Qualitative  Code  Proxemics,    Judging  the  physical  and  social  dis- 
tance that  the  other  person  would  permit,  between  oneself  and  that- 
other  person* 

18;  "Q(CS)     Qualitative  Code  Synnoetics*    Personal  knowledge  of  oneself* 

19*    Q(CT)     Qualitative  Code  Transactional Maintaining  a  positive  communi- 
cative interaction  which  significantly  influences  the  goals  of  the 
:  persons  involved  in  that  interaction  te*g*,  salesmanship)* 

20*    Q{C111)    Qualitative  Code  Temporal.    Responding  or  behaving  according  to  time 
expectations  imposed  on  an  activity  by  members  in  the  role"*set 
associated  with  that  activity* 

■  1 

CULTURAL  bsTERMIMANTS  OF  THE  MEANINGS  OF  SYMBOLS 


2^* 
22, 

23. 


*1 

F 
I 


MODALITIES 


24*  M 


Represents  Associates*  A  major  degree  of  influence  by  friend*^  or 
persons  other  than  family*  ' 

Indicates  a  major  Family  influence*    The  family  influence  might 
include  immediate  family^  church  or  special  authority  figures* 

Stands  for  Individual.  ■  An  "I"  in  the  major  column  indicates 
significant  independence  in  decision  making* 


OF  HJFEREHCE 


Magnitude,    A  form  of  "categorical  reasoning"  that  utilizes  class- 
ifications or  rules  as  the  basis  for  accepting  or  rejecting  an 
advanced  hypothesis,-  Persons  who  need  to  define  things  or  know  the 
"policy"  in  order  to  understand  them  reflect  this  modality* 
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Difference,    This  pafeEern  suggests'a  tendency  to  reason  in  terms  of 
one-to-one  contrasts  or  comparisons  of  selected  characteristics  or 
measurements,  seeing  things  in  terras  of  how  they  "differ* Artists 
often  possess  this  modality  as  do  creative  writers  and  musicians* 

Relationship*    This  modality  requires  that  things  be  seen  in  terms 
of  how  they  are  aliKe*    People  with  this  modality  frequently  say, 
"This  is  like  that," 

Appraisal The  modality  of  inference  employed  by  an  individual 
who  uses  all  three  of  the  modalities  noted  above  (M,  D/and  R)> 
giving  equal  weight  to  each  in  his  reasoning  process*  "Individuals 
who  employ  this  modality  tend  to  analyze,  question,  or  in  effect, 
appraise  that-which  is  under  consideration  in  the  process  of  drawing 
a  probability  conclusion* 

Deductive*  Indicates  deductive  reasoning,  or  the  form  of  logical 
.prt)of  used  in  geometry  or  that  employed  in  syllogistic  reasoning* 
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TABLE  2 


Summary  ot  Stepwise  Regression  Analyses 


(Significant  Independent  Variables) 

Dependjent 
'Variable 

t 

Intercept 

Independent  Variables 

b  Value 

Type  II  ^SS 

F 

* 

SKILLS 

183.41 

Field  Dependence            *  ^ 
Qualitative  Code:  Esthetic 
Qualltat^e  Code:  Histrionic  . 

+0*37 
+0.66 
-0*53 

424.63 
327 .80 
421 *96 

7,96** 

6.15* 

7.91** 

,277 

FINAL 

83.49 

Qualitative  Visual 
Qualitative  Code;  Histrionic 
Qualitative  Code:  Broxemics 

-0,94' 
.  -0,37 
+1 .25  . 

790.73 
209.75 
924.03 

15.96*** 
.  4.23* 
18,65*** 

,403 

PRACTICUM 

90.49 

Qualitative  Auditory 
Individual 
Magnitude 
Appraisal 
'  Deductive 

+0.69 
+0.70 
-1.55 
-0.42 
■  +0.45 

4  69  ,.66 
306.76 
1326,38 
148.87 
.  220.99 

10.34** 

6.75* 
29 . 2U*** 

3.28 

4,87* 

.438 

PROJECT 

97.07 

Field'  Dependence 
Qualitative  Code:  Ethic 
Qualitative  Code:  Histrionic 
Qualita^tive  Code:  Kinesics 
Individual  - 
Magnitude 

+0.31 
-0.62 
-0.61 
+0.49 
\  +0.82- 
-0.64 

281. "86 
288.53 
483.57 
214.44 
428.36 
210.96 

6.44* 
6.59* 
11.04** 
4.90* 
9.78** 
4.82*  ,  ■ 

.431 

*        p  <  .05  ■  -  ... 

**       p  <  ,01  '  '      .  '  ' 

***     p  <  .001  '         .         '  '  *J 

\ 
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TABLE  3 

Varinax  Rotated  Factor  Pattern 


Variable  Loading 

Variable  Loading 

Variable  Loading 

Variable  Loading 

FACTOR  1 
(Reasoning) 

FACTOR  2 
CEnter personal  Communication) 

FACTOR  3 
(spoken  Language) 

FACTOR  4  ■ 
(Psychomotor  Performance) 

Difference 
Relationship 
Appraisal 
Deductive 

.725 
.706 
.826 
.510 

Auditory  .592 
Proxemics  .791 
Synnoetics  .509 
Family                    .593  ' 

Auditory  .olO 

Linguistics 
VisuAl  Linguistics  -.794 

Proprioceptive            . 771 
Kinesthetic  -847 
Histrionic  •463 

FACTOR  5 
(Persuasiveness) 

FACTOR  6 
(Symbolism) 

FACTOR  7' 
(Self-control) 

FACTOR  8 
(Visual/Haptic  Style) 

Synnoetics 
Transactional 
Associate 
Individual 

.622 
.563 
-.695 
.604 

Visual  Quanti-  -863 

tative 
Histrionics  -.460 

Locus  of  Control  ..612 
Temporal  .813 

Tactile  -751 
Visual  -453 
Empathe t  ic                -.471  " 

FACTOR  9  ^ 
'  ^  (inference) 

FACTOR  10 
[Attendance  to  Nonverbal  Cues] 

* 

Field  Dependence 
Deductive 

.834 
.519 

Kinesics^  .883 
Synnoetic  .435 
Magnitude  .471 
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TABLE  U, 

Stepwise  Regression  Analysis  of  Factors 


Dependent 

• 

Factors 

2 

Variable 

Intercept' 

Retained 

b  Value 

Type  II  SS 

F 

R 

SKILLS 

198.31 

Factor  9 

+1.89 

199.54' 

2.98 

.055 

FINAL 

87.92 

^  * 

Factor  4 

-2.98 

468.65 

8.31** 

Factor  9 

+2.30 

269.24 

■  .4.78*. 

.239.. 

PRACTICUM 

83.80 

Factor  3 

-2.14 

245.11- 

3^.71 

* 

Factor  9 

+2.03 

231.06 

3.50 

.132 

PROJECT 

.  86.39 

Factor  9 

+2.26 

272.82 

4.25*' , 

.077 

*     P   <  .05 
**   p    <^    .01  ' 

\ 


\ 
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Purpose 

This  study  examines  the  effect  of  aii  entering  behavior,  specifically 
the  level  of  general  knowledge  of  the  subject  matter,  on  the  instructional 
effectiveness  of  illustrations  which  integrate  abstract  and  realistic 
visualization*  ; 

The  relative  effectiveness  of  abstract  and  realistic  visualization 
has  become  a  perennial  issue*    A  general  preference  for  realism  is  reinforced 
by  several  theorists,'    Dale*s  (1946)  "Cone  of 'Experience/*    Carpenter*s  (1953) 
_^Sign^Similarity  Hypothesis,"  and  Morris*  (1946)  **Iconicity  Theory**  are  also 
supportive  of  the  noticm*    The  preference  is  also  based  partly  on  the-af-f ect±ve_ 
value  of  realistic  visuals*    Findings  of  a  general  preference  for  complex 
detailed  illustrations,  particularly  by  older  children  and  adults  (Fr&nch, 
1952;  Spaulding,  1955;  Hanes,  1973)  support  this  intuitive  basis*  Dember 
(I960),  Yarbus  (1967)*  Kahneman  (1973),  and  Haber  (1973)  cite  evidence  Jihat 
complexity  is  a  iDajor*  determinant' of  attention* 

Other  theorists  (Rroadbent,  1958,  1965*' JTravers,  1964,  1970;  Dwyer",  1972), 
argue  that  an  increase  in  realism  will  ntft  necessarily  lead  to  increased  • 
leaiming*    TKtese  researchers  .feel  that  the  irrelevant  cues  may* interfere  with  , 
learning*.  Travers  (1964)  advocates  that  the  discarding  of  less  important 

information  and  the  retention  of  more  important  should       done  for  the 

*       ,  ■*  ■ 

learner  to  assure  Effectiveness  (pp*  380-382),*     Hochberg  suggests^  that  !'the 

*  .  ^  * 

characteristics  of  a  given  object  may  be  communicated  better  as  the  representa- 
tional  fidelity  of  the  surrogate  deteriorates**  (1962,  p*  30)*    Dwyer  (1972) 
fou|id  evidence  to  support  this  notion  under  cei;tain  conditions*  . 


Dwyer  found  that  the  type  lof  visual  illustration  (abstract  vs  realis- 
tic)  which  was  most  effective  for  instruction  was  dependent  upon  the  type 

\ 

of  informati<?n  to  be  transmitted  (or^  the  kind  of  objective),  whether  \ 
the  instruction  wa$  seXf-paced  or  externa lly*<-paced«  the  grade  level,  and  \ 
the  level  of  entering  behavior  of  the  students  (1972).    The  type  of  illus- 
tration  most  effective  was  also  found  to  be  dependent  on  the  level  of. 
general  abilitj^  (IQ)  (1976)..    For  certain  educational  objectives,  Dwyer 
found  no  significant  differences  between  verbal  only  and  visualized 
treatments  (1972).  "  -  ^ 

Joseph  (1978)  found  .that  the  inclusion  of  realistic  visualization 
^mprovedJLnstructional  effectiveness  under  general  conditions.    The  effective- 
ness  of  abstract  visualization  was  found  to  be  dependent  on  pacing  (exter- 
nal vs  internal)^  general  ability,  and  the  type  of  instructional  objective". 
Integration  of  abstract  and  realistic  visualization  was  found  to  improve 
'effectiveness  for  externally-paced  instruction  under  certain  conditions. 

•    ^  *' 

Gagne  (1967)  supports  the  view  that  learning  "is  a  highly^idiosyncrati'c . 
events  and  depends  very  much  on" the  nature  of  the ^learner,  particularly  on 
his'own  past  learning. )         ^  <     '         ^  ' 

Davis,  A;Lexander  and  Yelon  (1974)  emphasize:  /^the^nust  critical 

factor  in  determining  student  achievement  on  an  instructional  unit,  is-  how 

,  i*  .  *  *  ■  _ 

mucK  he  knows  about  the  material  to  be  covered  whfen  he-  enters  the  unit. 

.  ^-  ■ 

Consequently,  it  is  absolutely  £^sential\to  control  for  this  factor  when  ^ 
comparing  two  methods  of  instruction."  ^ 
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The  pu)T>os^  of  this  study  was  to  investigate  the  effect  of  the  level 
of  knowledge  of  the  subject  on  the  instructional  effectiveness  of  illustrations 
which  integrate  abstrat:t  and  realistic  visualization*    Two  methods  c 
grating 'the  visualization  were  investigated.    The  ^Irst  was  with  *a  hybrid 
illustration,  a  real  color  photograph  into  which  a  line  drawing  segment  has 
been  inserted.      This  provided  an  abstract  illustration  of  the  injportant 
relevant  elements  to  be  communicatedi  as  well  as  a  realistic  context*  'The 
second. method  was  through  the  simultaneous  presentation  of  both  a  line  drawing 
and  a  real  color  photograph*    In  this  treatment  the  abstract  line  drawing 
could  communicate  the  essential  information  and/or  facilitate  looking  at 

th'fi  realistic  illustration*  The  realistic  illustrationi  on  the  other  hand, 

■  ^  ■^ 

could  motivate  and  arouse  as  well  as  communicate  essential  information* 

The  effectiveness  of  these  treatments  was  measured  for  five  kinds  of  learning  . 

objectives!  extemally*-paced  and  self-spaced  methods  of*  instructioni  immediate 

and  delayed  retention,  and  three  levels  of  prior^knowledge  of  the  subject* 

* 

^  Procedure 

^   Subjects  were  4l4  tenth  grade  public  school  ^tudents  enrolled  in 
mandatory  health  classes*    Classes  were  coeducational  and  there  was  no 
ability  grouping*    The  subjects  were  stratif ie^' into  three ^oups  on  the 
basis  of  their  scores  on  a  physiology  pretext ^which  was  administered  during 
the  two  weeks  prior  to  receipt  of  the  instru(itional  unit*    The  test  is  the 
same  instrument  used  as  a  pretest  by  Dwyer  "(1972)*'  There  are  36  multiple 
choice  items  regarding  general  human  physiology*    Raw  scores  ranged  from 


three  to  33,  with  a  mean  of  17,1.  and  standard  deviation  of  5»8»  The 
reliability  (Kuder -Richardson  21)  of  the  test  was  ,75* 

The  instructional  unit  and  criterion  tests  were  those  developed  and 
used  by  Dwyer  (1972) »    The  2,000  word  instructional  script  deals  with 
„the  construction  and  operation  of  the  heart  and  is  accompanied  by  37 
visuals  which  illustrate  concepts  and  relationships  for  which  visualization 
is  likely  to  be  beneficial* 

The  criterion  tests  were  a  drawing  test  with  18  iteiDs  and  identifi** 
cation,  terminology  and  comprehension  tests  with  20  it&ns  each*  Together 
these  four  tests  constituted  a  total  crJ*'erion  test*    Reliabilities  (KR-20)  of 
the  individual  tests  equal  or  exceed  *  76 »    The  reliability  of  the  total  test 
is  .»9l, ^according  to  Dwyer  (1972,  p»  12)* 

Half  of  the  subjects  received  self-paced  written  instruction  and  half 
received  externally-paced  instruction  by  an  audio  tape  recording  (with 
visuals  in  booklet  form  for  both  modes)*    Within  each  of  these  two  modes 
the  students  received  one  of  the  five  treatments:  instruction  with  simple 
line  drawings,  instruction  with  realistic  color  photographs  (3X5  inches), 
instruction  with  both  line  drawings  and  color  photographs,  instruction 
with  hybrid  illustrations  of  realistic  photograph  and  line  drawing  segments, 
and  a  control  group  with  no  visuals*    Treatments  were  randomly  assigned  to 
subjects*    All  students  received  the  four-part  criterion  test  on  the  day 
immfsdlately  following  the  instruction  and  again  after  two  weeks* 

^  The  analysis  involved  a  three-facto  *sign  denoted  RS^  in  (A^  (?  B2  C^) 
Random  subjects  were  nested  in  cells  formed  by  the  thiree  factors: 

Factor  A:  Five  levels  of  the  instruction  variable,  1)  no  illustration 


(control),  2)  line  drawing,  3)  real  photograph,  4)  hybrid  illustration 
and  5)  both  a  line  drawing  and  a^real  photograph* 

Factor  B;  Two  levels  of  the  presentation  tnode  variable,  1)  externally- 
paced  and,  2)  internally-paced. 

Factor  C;  Three  levels  of  the  entering  behavior  variable,  1)  low, 

2)  medium  and  3)  high  knowledge  of  the  subject* 
The  analysis  was  completed  for  five  levels  of  the  dependent  criterion  variable, 
1)  drawing  test  score,  2)  identification  test  score,  3)  terminology  test 
score,  4)  the  comprehension  test  score  and  5)  a  total  criterion  test  score 
which  combined  the  other  4  scores*    Scores  on  these  tests  were  transformed 
to  standard  scores  before  analysis* 

The  library  program  .RUMMAGE  was  used  for  the  analysis  of  variance 
computations*    This  program  will  handle  balanced  and  unbalanced  experimental 
designs,  missing  data  and  transformations*    Cell  si^es  averaged  12  for  the 
immediate  posttest  and  14  for  the  delayed  posttest* 

Immediate  Posttest;  Results 

Drawing  Test 

\ 

The  analysis  of  variance  procedure  for  the  drawing  test  proceed 

*  ■  \ 

a  significant    F  value  for  the  AC  interaction  (type  of  visualization  vs*  level 

of  prior  knowledge)  and  for  B  factor  (pacing)* 

Tests  of  the  B  means  indicated  that  the  externally-paced  subjects 
scored  significantly  higher  than  the  self-paced  subjects* 

Figure  1  illustrates  the  AC  means*    There  were  no  significant  differences 
between  the  means  for  the  low  prior  knowledge  group*    For'  the  medium  level, 

*otfx«  ,05  for  all  tests 
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the  Both  Treatment  was  significantly  more  effective  than  the  control  group. 


— i— — I  T  T"; — rr 

None    Line    Real  Hybrid  Both 
Figure  1    Drawing  Test 


For  the  high  level,  the  Real  photograph  and  the  Hybrid  illustration  were 
significantly  more  effective  than  the  control  group. 

Identification  Test 

I 

The  analysis  of  variance  procedure  for  the  identification  test  produced  a 
significant  F, value  for  the  ABC  intfiraction.    Figures  2  and  3  illustrate  the  AC 
means  for  externally-  and  self-paced  instruction,  respectively.    There  were  no 
significant  diff/erences  between  the  means  for  the  low  level  prior  knowledge 
groups.    For  the  medium  level,  with-  external  pacing,  the  Both  treatment  was 
significantly  more  effective  than  thi.  control  group.    For  the  high  level,  with 
external  pacing,  the  Both  treatment  was  signif iicantly  less  effective  than  the 
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.other  four  treatments.    In  the  high  level  group  with  self-paced  materials. 


50-- 


60-r 


40-»— rr — 1  1  1  1 — 

None    Line  "Real    Hybrid  Both 

Figure  2    Identification  Test 
■  (Excernally-paced) 
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High 

•  A 


Low 


1  1 — n  1  1 — 

None    Line  -  Real    Hybrid  Both 

Figure  3    Identification  Test 

(Self-paced)  ^ 


the  real  photograph  was  significantly  more  effective  than  the  control  group, 


Terminology  Test 

Only  the  prior  knowledge  factor  (C)  produced  a  significant  F  ratio  in 
the  analysis  of  variance  procedure  for  the  terminology  test.    For  this  test 
the  mean  of  the  high  level  group  was  significantly  higher  than  those  of  the 
tnedium  and  low  level  groups.    The  low  and  medium  level  groups  did  not  differ 
significantly. 


ERIC 


33?. 


319 


/ 


Coroprehenslon  Test  '     ^  ^ 

Only  the  prior  knowledge  factor  again  produced  a  significant  F  radio 
for  the  comprehension  test.    Results  of  the  pair-wise  comparisons  of  means 
were  identical  to  those  for  the  Ten^inology  test  above 


Total  5core 

The  analysis  of  variance  procedure  for  the  total  scores  produced  a 

significant  F.  value  for  the  ABC  interaction.    Figures  4  and  5  illustrate 

the  AC  means  for  externally- paced  and  self-paced  instruction,  respectively. 

/ 


60-r 


50-- 


4{H— ,  1  1  1  r 

Hone    Line    Real    Hybrid  Both 

Figure  4    Total  Score 
(Externally-paced) 
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~l  1  1  (  1  

None    Line    Real    Hybrid  Both 

■  Figure  5    Total  Score 
(Self-paced) 


-  There  were  no  significant  differences  between  the  means  for  the  low 

V 

level  prior  knowledge  group. 

For  the  medium  level,  with  external  pacing  the  Both , treatment  was 
Significantly  more  effective  than  the  control  group. 
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For  the  high  level,  with  external  pacing,  the  Both  treatment  was 
significantly  less  ef fective^than  the  other  four  treatments*    In  the  high  level 
group  with  self-paced  materials,'  the  Real  photograph  was  significantly  more 
effective  than  the  control  group*    These  results  for  the  total  test  score 
were  identical  to  those  for  the  identification  test* 

Immediate  Posttcst:  Discussion  ^ 

The  results  seemed  to  indicate  that  for  students  with  little  prior 

knowledge  of  the  subject,  the  various  types  of  visuals  are  equally  effective* 

"  *  " 

However    for  students  with  medium  and  high^  levels  of  prior  knowledge  of  this 
subject  some  types  of  visuals  are  more  effective  than  others,  depending  on 
the  method  of  Instruction* 

Students  with  a  medium  level  of  knowledge  of  the  subject  benefited  from 
simultaneous  presentation  of  both  real  and  abstract  visuals  particularly  for 
the  kind  of  learning  measured  by  the  drawing  test  and,  when  externally  paced, 
by  the  identification  test  and  total  test  score* 

The  realistic  visual  was  most  effective  for  high  level  groups,  particularly 
for  the  drawing  test  and,  when  self-paced  instruction  was  .used,  for  the  identi- 
fication  and  total  test  scores*    The  disparate  result  |er  the  Both  treatment 
with  high  level  students  in  the  externally-paced  mode  merits  further  investi- 
gation*   If  it  is  not_  spurious,  it  may  suggest  that  this  redundant  illustra- 
tion interferes  with  learning  for  students  with  high  prior  knowledge  of  the 
subject  * 

The  results  lend  support  to  the  notion  that  the  effectiveness  of  certain 
types  of  visuals  is  related  to  the  level  of  prior  knowledge  of  the  subject* 

Students  with  moderate  levels  of  prior  knowledge  of  the  subject  benefit  from 

it 

the  integration  of  realistic  and  abstract  visualization,  particularly  when 


Instruction  is  externally-paced.  Students  with  high  levels  of  prior  y 
knowledge  of  the  subject  are  able'  to  benefit  iBore  from  realistic  visuals » 
particularly  when  instruction  is  self-paced* 

Delayed Vosttest:  Results 

Drawing  Test 

Only  the  prior  knowledge  factor  (C)  produced,  a  s^ignificant  F  ratio 
in  the  analysis  of  variance  procedure  for  the  drawing  test.    For  this  test, 
the  scores  of  the  low  prior  knowledge  group  were  significantly  lower  than 
those  of  the  mediUio  and  higher  groups*    Similarly,  the  tnediutn  prior  knowledge 
group  scored* significantly  lower  than  the  high  group* 

Identification  Test 

Only  the  prior  knowledge  factor  produced  a  significant  F  ratio  for  the 
identification  test  as  well*    The  low  and  medium  level  groups  were  not  significantly 
different*    However,  both  differed  significantly  from  the  high  level  group* 

Tertpinolofly  Test 

The  analysis  of  variance  procedure  revealed  a  significant  ABC  interaction 
for  the  terminology  test  . scores*    Figures  6  and  7  illust^rate  the  AC  means  for 
external  and  self-paced  instruction'  respectively* 

For  the  low  level  group  with  self  pacing,  the  real  photograph  was  significantly 
more  effective  than  the  control  group*    There  were  no  significant  differences 
tor^the  extemally'-paced  low  level  group* 

For  the  medium  level,  extemally'-paced,  the  Both  treatment  was  significantly 
more  effective  than  the  real  photograph  used  alone*    In  the  self-paced  medium 
level  group  only  the  hyb^rid  visual  was  significantly  more  effective  than  the 
control  group* 


Hone    Line    Real    Hybrid    Both  None    Line    Real    Hybrid  Both 


Figure  6    Terminology  Test  Figure  7    Terminology  Test 

(Externally-paced)  (Self-paced) 


For  the  high  leirel  externally-spaced  group,  real  photographs  resulted 
in  significantly  hi££her  scores  than  did  the  Both  treatment.    In  the  self-*paced 
groups,  the  Both  Treatment  was  significantly  more  effective  than  all  other 
groups,  except  those  receiving  real  photographs. 

Comprehension  Test 

Only  the  prior  knowledge  factor  prodv^ed  a  significant  F  ratio  in  the 
analysis  of  variance  procedure  for  the  comprehension  test.     As  with  the  identi-* 
ficatlon  test^  the  low  and  medium  level  groups  were  not  significantly  different; 
however,  both  differed  significantly  from  the  high  level  group. 
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Total  Score 

The  analysis  of  variance  procedure  for  the  total  scores  produced  a 
significant  F  value  for  the  ABC  interaction.    Figures  .8  and  9  illustrate  * 
the  ACmeans  for  externally-paced  and  self-paced  instruction  respectively. 
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Wone    Line    Real    Hybrid-  Both 

Pigure  8    Total  Score 
(  Ex  te  ma  lly-paced  y 


T  1  1  1  r 

Wone    Line    Real    Hybrid  Both 

Figure  9    Total  Score 
(Self**paced) 


There  were  no  significant  differences  between  the^  ineans  for  the  low 
level  prior  knowledge  group. 

Fop  the  medium  level>  with  external  pacing^  the  Both  treatuient  was. 
signicantly  more  effective  than  the  control  group  treatment.    Only  the 
hybrid  visual"  was  significantly  more  effective  than  the  control  group 
treatment  with  self  pacing. 

For, the  high  level  groups^  with  external  pacings  the  line  drawing  was 
significantly  more  effective  than  both  types  of  visuals  presented  together. 
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For  the  self-spaced  groups,  the  real  photograph  and  the  Both  treatment  were  ' 
significantly  more  effective  than  no  visuals  'at  all  (control). 

Delayed  Posttest:  Discussion 
Delayed  retention  for  subjects  with  a  low  level  of  prior  knowledge 
of  the  subject  was  not  generally  influenced  by  the  type  of  visualization. 
The  one  exception  occurred  with  the  terminology  test  in  which  these  subjects, 

when  utilizing  self-paced  instruction,  found  the  realistic  visual  most 

t 

effective*    Apparently,  the  realistic  visual  enhanced  long  term  memory  for 
the  kind  of  knowledge  measured  by  the  terminology  test. 

For  students  with  moderate  levels  of  prior  knowledge,  delayed  retention 
was  Influenced  by  the  type  of  visual  for  the  kind  of. learning  measured  by 
the  terminology  test  and  the  total  test  scores*    These  students  who  received 
^xtemally-paced  instructidn^  benefited  most  from  presentation  of  both 
types  of  visuals*    When  instruction  was  self-paced,  the  hybrid  visual 
.vas^most  effective*    For  long  teo  retention,  the  students  appear  to 
Senefit^most  from  integration  of  abstract  and  realistic  visualization^ 

\  ■   ■       '  " 

^although  the  most  effective  method  of  integration  depends  on  the  method  of 

\  ■  .         '     ■  ■ 

instruction". 

For  students  with  a  high  level  of  prior  knowledge,  the, results  paralleled 
.those  of  the  immealate  posttest*    For  self-*paced  instruction  the  presentation 
Of  realistic  visuals,  or  both  types  of  visuals  simultaneously,  was  most 
effective*    However  the  presentation  of  both  types  did  not  enhance  externally- 
paced  .instruction*  ..-^'7^ 

As  in  the  case  of  the  itmnediate  retention  results^  these  findings  lend 
soffle'^upport  ^to  the  notion  that  increased  level  of  knowledge  of  the  subject 
may  facilitate  the  utilization  of  more  realistic  dr  int^^ated  visuals* 
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Conclusions 

Results  of  both  posttests  suggest  that  designers  of  visualized 
instruction  should  consider  the  student*s  level  of  knowledge  of  the  subject 
in  determining  the  type  of  visualization  to  be  used*    Although  students 
with  a  low  level  of  general  knowledge  of  the  subject  may'find~"all  types  of 
visuals  equally  effective^  students  with  moderate  and  high  levels  of  know-  - 
ledge  of  the  subject  may  benefit  from  realistic  visualization  or  illustrations 
which  integrate  abstract  and  realistic  visualization^  depending  on  the 
.pacing  of  the  instruction  and  the  type  of  instructional  objective. 
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COPING  WITH  THE  CONO^ETE  LEARNJBR  , 

IN  THE  'COLLEGE/CLASSROOM  *  " 

k  k  f  k 

Joanne  Kurfiss^  Ph#D«      «  ^ 
Instructional  Uevelbpment  # 
Weber  State  College 
\^       Ogden,  Utah  ,  *  *  . 

All  of  us  who  teach  have  had  the  experience  of  being  .unable  to 
^  "reach,**  certain  students*    We  may  attribute  the  difficulties, to  stu- 
dent motivation,  student ^inability ,  or  an  undefined  deficiency  in  our 
teaching  methods*    Dependin^g  on  i;;>ur  degree  of  caring,  our  time  and 
knowledge  resources,  and  6ur  current  frustration  level  we  seek' ways 
to  remedy  the  situation*    Most  bften  we  are  still  left  with  a  residual 
group  of  students  who  nevej:  ideally  seem  to  master  the  concepts  or       >  : 
methods,  we  seek  to  convey*     And  as  a  rule  we  accept  this  as  a  fact  of 
academic  life,  having  something  to  do  with  the  familiar  (and  comforting) 
notion  that  intellectual  ability ' (whatever  that  may  be)  is  "normally 
distributed"  among  "the  oopulation."  ,  ■  " 

*    Lest  you  anticipate  y^^c  anQther  diatribe  a^gainst  normative  grading, 
'   let  me  hasten  to  state  my  contention:  ^ We' are  facing  a  kind  of  intellec- 
tual stagnation  that  is  the  end  product  of  years  of  mental  inactipn  on 
the  part  of  our  students.     It*s  riot"t;hat  they  are  not 'bright;  it^s  just^ 
that  they've  often  not  ^earned  to  "fhink**  in  the  context  of  academic 
-subjects*    Active  thinking  is  prerequisite  to  management  of  the  ab^ 
stractions  students  experience  in  collie*    To  the  degree  that  memori- 
zation suffices,  student^  will  memorize^  but  as  the  task  demands  more 
reorganization  and  integration  of  information  and"  ideas,  tlieir  stra^gy 
I  of  memorizing  will  fail  them,  and  they  will  Indeed  appear  (and  often 
.  feel)  **dumb#"    Concepts* which  seem  si^mple  ahd  futjdamental  to  us  as  . 

instructors  often  require  intellectual  gymnastics  far  b^^nd  what  ^  ^-"^ 
'  students  are* capable  of*    We. need  to  develop  a  health^  respect  for  the  • 
underlying  complexity  of  principles  that  sfeem;  on  the  face,  to  be  ■ 
readily  understandable  , yet  require  mental  'actlvi^ty  which,  students  are 
^  unaccustomed  or  unable  to^perform* 

But  what  do  we  mean  by  "active  thinking"  or  "mental  activity?*' 
Is  not  memorization  an  active  (and  important)  meJ\tal  process?  indeed 
it  is,  and  has  b^en  the  suTbject  of  extensive  psychological  investigation^ 
since  Ebbinghaus*  research  jln  the  late  1800's.    However,  the  work  of 
Jean  i^iaget  has  uncovered  numerous  other  mental  activities  (he  calls 
them,  **operatip1is*')  and  has  provided  extensive  descriptions  of  their 
prdperties*    The  most  i^mportant  properties  for  our  purpose  are  that 
*  ipental  operations: 

^   1*.   Change*and  evolve  with  age,  mov^ing  from  inflexible,. 

specif  icjt  and  simple  to  f  lexibT^,  generalizable  and  ^  ^ 

complex;  ' 

2*    They  require  active/  real  world  experience  ("concrete" 
in  Piaged>^s  terms)  in  the  manipulation  of  objects  and 
events  in  order  to  reach  their  full  expression;- 

* 

3*    They  develop  in  response  to  the  need  to  "make  sense"        ^  ' 
^       of  experience;  and 
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4.    Once  the  age  and  experience  requirements  are  satisfied^ 
the  operations  can  "go  underground;"  that  is^  the 
thinker  can  think  without^ the  uenefit  of  tangible  ob- 
jects as  referents  or  potential  referents. 

1  ^ 

Piaget  thinks  of  this  latter  ability  in  terms  of  a  "stage"  of 
development^  termed  "formal  operatipns"  since  the' form ^  rather  than 
the  concrete  reality^  of  a  proposition  or  event  is  what  directs 
thought.     In  the  .previous  stage^  concrete  operations^  the  child  can 
on^Jv  reason  about  "real"  things  and  their  relationships;  never  ^about 
abstractions^  hypothetical  cases^  or  general  laws. 

Piaget  devised  numerous  tests  to  determine  how  fully  developed 
these  operations  had  become  for  any  individual.     In  his  initial  work 
on  formal  operatiois^  he  found  16  year-olds^  with  well  developed  abili- 
ties.    (Inhelder  clnd  Piaget^  1958)     However^  recent  research- indicates 
that  in  a^ATariety  of  college  student .  samples^  formal  operatiq^nal  thouoht 
is  the  exception  rather  than  the  rule  (see  Table  I).  NonethejLess^ 
since  most  college  fa^.'Ulty  are  formal  thinkers^  and  probably  have  been 
since  high  schools  and  prince  most  of  us  were  taught  by  formal  thinkers 
and  d^^  quite  well  undfer  that  approach^  we  tend  to  assume"  that  our 
students  have  formal  abilities^  and  we  teach  accordingly.     As  you  read 
this^  you  are^probabiy  using  formal  abilities.    You  are^  for  example^' 
understanding**  abstract  concepts  (I  have  so,  far  given  very  few  "con- 
crete" examples).  .  You  are  no  doubt  comparing  your  understanding  to 
previous  ^theqrips  aqd  beliefs  about  students^    You  may  be  making  evalu- 
ative jud'gmencs  fpossibly  thinking  that  your  students  are  not  like 
this!).    Or  you  may  , be  instantaneously  grasping  the  implications  of 
these-  Ideas,  recalling  examples  from  your  ov:n  teaching  and  learning 
experiences^  and  recognizing  the  powet  jf  this  reconceptualization  of 
whht  students  are  doing — all  from  a  mrre  fragment  of  information. 

/ 

.  To  assist  the  teader  in  grasp^  *g  the  concept  of  a  concrete-formal 
^distinction^  a  list  of  formal-  ta*^  d  and  concrete  responses  is  presented 
in  Table  2.^    Ih  addition^  the     tbliography  will  suggest  some  further 
readings  on  .the  subject. 

How  can  the  colle'     teacher^  accustomed  as  she  is  to  fprmal  thoucjht 
ahd  formal  teachip^i  oridge  the  gap  and  help  students  lear" — without 
sacrificing^ the  xntegrity  of  the  material?    One  way  is  to  incorpor^ate 
activities  and  materials  into  the  regular  lecture  or  lecture-discussion 
format  of  the  class  (see  Table  3).    Another  is  to  take  advantage  of  the, 
model  developea  hy  Robert  Karplus  ('974)  to  teach  particularly  diffi- 
cult  concepts.    The  model  is      lied  t^e  Learning  Cycle;  some  of  you 
may  recognize  parallels  to  tht;;  "inqui.'y  method"  used  in  science  teaching 
for  many  years.    The  Learning  Cycle  i3  based  on  two  assumptions  of 
Piaget's  theory  of  development: 

^       i.    Concrete  experience'helps  people  learn;  and  . 

2.  .  Experiences  that  optimally  challenge  existing  beliefs' 
aboo.t  the  world  are  inherently  motivating  to  the  learner* 


In  the  .worksiiOD^        activity  designed  to  dramatize  the  differences 
and  enable  participants  to  observe  them  firsthand  will  bp  used  to 
supplemenf:  the  table. 
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TABLE  1 


cohcretf;,  transitional,  .and  formal  thinking 
in  college  students^ 


Investigator  (s) 


Number  of     Level  of.  %  %  % 

Students       students     Concrete    Trans,  Formal 


Arlin  (1975) 

60 

Soph •  ^ 

48^ 

52 

Elkind  (19&2) 

240 

42 

58 

MacKinnon  &  Renner 
(1971) 

131 

Fresh, 

50 

25 

25 

Pitt  (1976) 

14 

Junior 

15 

14 

71 

Renner  &  Lawson 
(1973) 

185 

FreshJ 

58 

42C 

28 

72a 

Schweliel  (1972)/ 

58 

Fresh • 

v; 

-  83 

Tomlinson-Keasey 
(a"972) 

n*d* 

Mixed 

10  ' 

23 

67 

Tomlinson-Keasey 
Keasey  tl974) 

"24 

Mixed 

8 

22 

70 

Towler  &  Wheatley 
(1971) 

 — 

n*d* 

*  1 

W^ber  State  College 
(1979) 

51 

Fresh •  - 

27 

57 

16 

Pravo  Tephnical 
(1S79)  i 

24 

Fresh • 

13  ■ 

33 

54 

\ ,  ■ 

^All  data  ex-cept  those  from  Weber  State  and  Prove  Tech  are  based 
on  a  summar|y  presented  in  King  (1977,  pp.  84-46).  \^ 

'^Vhere  Concifiete  and  Transitional  data  are  not  presenteoN^eparately # 
non^formal ^responses  are  grouped  in  the  center  column. 

^sing  the  pjpndulum  task  > 

%sing  the  volume  ^  ask 


/ 


/ 
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TKE  .CONCRETE  tEARNER  IK  THE  CLASSROOK 


FORMAL  TASK  . 
REQUIREHEWTS 


ANTICIPATED  RESFOHSE 
OF  OOHCRETE  LEARNER 


note:s 


Learning  from  predomi- 
nantly yertal  material 
(oial  ot  written) 


May  show  poor  comprehension  and 
retention »  especially  for  very 
abstiactt  complex,  or  un*%miliar 
material 


Learning  about  unfamiliar 
objects  or  events;  abstract 
concepts >  properties*  or 
relationships  J  axioms »  or 
theories*  Understanding 
metaphoric  language, 
symbolism »  or  nonverbal 
behavior 


Will  lnte3Tpret  llterall}''»  focus 
on  surface  aspects*  attempt  tb 
merioriss^  rather  than  understand* 
Wll^  be  unable  to  detect  under- 
lying meanings >  Interpret  sym- 
bols or  behavior  In  context*  or 
relate  content  to  prevMusly  " 
learned  principles 


Executing  lengthy  or  com- 
plex pxoceudres;  planning 
new  procedures  based  on 
general  principles 


Will  require  detalledt  step-by- 
step  Instructions  J  best  If  lllus*- 
tratedt  where  feasible*  '*Guide- 
lines' may  not  provide  sufficient 
guidance* 


Imagining  a  point  of  view 
different  dihyslcally) 
from  one*s  owrii  mentally 
transforming  spatial 
relationships  between 
objects 


May  require  actual  movement  of 
self  or  objects*    May  perform 
needed  transformations  slowly  or 
rely  on  overt  movements  repre- 
senting the  transformations 
required*  ■ 


Reasoning  about  propor- 
tional relationships! 
solving  *Vord  problems" 
Involving  proportions 


Reasoning  about  hypo- 
thetical sltuatlonst 
possibilities >  or 
pofobabllltles 


May  attempt  to  apply  a  rote 
formula  and  willXoften  confuse 
the  relationships Nj-nvolved  as 
a  consequence 


Hay  dispute  the  premise»  arguing 
that  it  is  not  or  could  notx^re 
thus>  so  should  not  be  discus^^d* 
In  probability  problems»  may  in^^t 
that  one  must  examine  entire  popu- 
lation rather  than  estimate  from 
a  sample 


OOHCHETE  LEARNER 


FORMAL  TASK 
REQUIBEMEHT5 


ANTICIPATED  RESIONSE 
OF  O0NCRE*IE  LEARirER 


NOTES 


Identifying  all  possible 
combinations  of  three  or 
more  objects 


Will  fail  to  use  any  systematic 
apptroaoh  or  will  require  prompting 
to  use  a  previously  ';.eamed  system* 
May  fail  to  identify  full  set  or  may 
duplicate  responses  due  to  lack  of 
systematic  approach. 


Reflecting  upon  one^s 
om  reasoning  or  the 
reasoning  of  others; 
evaluating  consistency 
of  an  argument  or  plan; 
detecting  underlying 
assumptions;  taking  the 
(psychological)  point  of 
view  of  another  person 


Fails  to  detect  inconsistencies  among 
statements  or  between  statements  and 
known  facts*    Ihlnks  others  are 
"reading  between  ihe  lines**  when  they 
analy:5e  assumptions  or  evaluate  ideas* 
Hes  difficulty  accepting  ideas  based 
on  beliefs  or  experiences  different 
than  his/her  own* 


Troubleshooting*  using 
experimental  method* 
Formulating  hypotheses, 
selecting  observations, 
and  controlling  variables 
to  test  a  hypothesis 
systematically 


Kay  fail  to  note  relevant  Informatics 
or  may  select  irrelevant  information 
to  observe*    Hay  form  confused  or 
irrelevant  hypotheses*  Confounds 
variables  when  testing  their  effects* 
Draws  invalid  conclusions* 


Generalizing  previously 
acquired  knowledge  to 
new  but  related 
situations 


T^ds  to  treat  e&,ch  situation  as  a 
totally  new  type  of  problem  •  May 
s^em  to  have  forgotten  relevant  skills 
learned  in  another  context*  When 
reminded,  may  ask  (or  simply  wonder), 
"What's  that  got  to  do  with  this?" 
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TABLE  3 


How  .to  Assist  c!iG  Concrete  Learner 

Based  on  an  analysis  of  the  concrete  learner  in  the  classroom 
the  following  guidelines  are  offered  for  instructors  desiring  to 
adapt  learning  activities  to  the  needs  of  their  non^formal  students. 
Specific  applications  will  depend  on  the  nature  of  the  material  being 
taught . 

1*  Provide  abundant  guided  hands  on  learning  experiences  with 
models  that  can  be  manipulated  or  other  appropriate  equip- 
ment or  materials. 

2.      Provide  readily  visible,  accessible  demonstrations,  as  well 
as  opportunities  to  observe  the  process    in  its  actual  con- 
text whenever  feasible.    The  value  of  these  experiences  is 
enhanced  by  providing  explicit  ptior  instructions  as  to  what 
to  look  for  during  the  demonstration  or  field  visit,  and  by 
pointing  out  processes  or  phenomena  to  be  studied  a|s  they 
are  observed. 


3.  Provide  frequent  opportunities  to  solve  "problems"  ^nd  make 
discoveries  related  to  the  subject,  using"  the  actuai|  materi-- 
als  involved  whenever  possible.-  Problem^solving  takes  many 
forms,  from  working  a  puzzle  to  getting  a.  computer  to  run.  - 
It  also  occurs  in  the  context  of  a  well^constructed  educa- 
tional game.    A  close  examination  of  teaching  materials  will 
often  reveal  a  number  of  places  where  key  concepts  ccin  be 
"discovered**  rather  than  directly  taught  through  reading,  or 
lecture.    Discovery  and  problem-solving  help  the  student 
transcend  rote  learning  and  transfer  knowledge  to  new  situ- 
ations. 

4.  Use  questioning  techniques  that  stimulate  application, 
analysis,  synthesis  and  evaluation  as  opposed  to  recall  of 
rote  knowledge.    Relate  questions  to  ongoing  activities  of 
the  student.    Use  '*how'*  and  "why**  questions  frequently. 
Encourage  students  to  spell  out  their  reasoning  processes 
and  to  support  them  with  reference  to  problems,  materials, 
or  concepts  previously  learned. 

5.  Help  the  student  to  make  connections  between  skills  and  con- 
cents being  taught,  and  to  integrate  new  knowledge  with  old. 
Use  prompts,  cues,  and  reminders  to  "jog"  the  learner* s 
memory.     Prepare  the  student  to  assimilate  related  ideas 
that  will  appear  later  in  the  course. 

6.  Encourage  studen  s  to  work  together  to  solve  problems.  This 
enables  them  to  test  and  challenge  their  own  and  each  other's 
ideas,  and  heightens  interest  in  achieving  solutions. 


Prepared  by: 

Joanne  Kurfis;5,  Ph.D. 

Office  of  Instructional  Development 

Weber  State  College 

9/28/79 
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In  Piagetian  jargon/' the  latter  is  referred  to  as  "inducing  disequali^ 
brium."    The  lea;:ner  is  obliged  to  reconcile  old  beliefs  and  new  in- 
formation that  ^nay  seerrt  at  first  to  contradict  the  beliefs  ("cognitive 
dissonance**  is  a  more  familiar  term  for  much  the  same  process).  New 
and  more  generalized  or  integrative  concepts  are  "discovered"  or  de- 
velopod  by  the  learner  as  a  consequence  of  the  effort  to  *'make  sense" 
of  this  contradiction*     Table  4  summarizes  the  Learning  Cycle  mode^.^ 

To  provide  a  "concrete  e3?ample^'of  a  learning  cycle,  consider  a 
simple  exercise  designed  by  Elaine  Cohen, of  Metropolitan  State  College, 
used  to  help  students  grasp  tho  notion  of  inferences  as  opposed  to  \ 
observations*     In  the  Exploration  phase,  a  stranger  to  the  student  is 
asked  to  stand  Before  the  class.    The  students  arje  asked  to  describe^ 
this  person  and  their  ideas  are  recorded.     In  the  Invention  phase,  ; 
students  discuss  the  basis  on  which  they  made  their  oomment?.  Ideas 
such  as  past  experience  with  t*ersons  of  similar  dress,  appearance  and  . 
manner,'  sterotyping,'  guessing,  and  other  inferential  processes  are^ 
frequently  mentioned.    The  difference  between  the  ba si s  of  the  desr 
cription  (e.g.  long  hair)  and  the  inference  from  the  observation 
involved  with  drugs)  can  be  brought  out  in  the  discussion*     In  the 
Application  phase,  many  directions  can  be  taken,  depending  on  th^ 
purposes  of  the  lesson*  .For  instance,  in  a  social  psychology  lesson 
on  attribution  theory,  the  professor  may  want  to  have  students  identify 
ways  in  which  inferences  are  used  to  make  attributions.     In  a  literature 
class  the  teacher  may  want  to  have  students  consider  how  a  good^ writer 
leads  the  reader  to  make  inferences  about  characters,  usiiig  examples 
the  students  seek  in  a  boo^  they, are  reading*     In  physics,  the ^issue 
may  be  to  help  students  understand  how  the  behavior  of  particles  is  used 
to  make  inferences  about  the  ..nature  of  "^"lose  particles.    The  r^feader  will^ 
hopefully  see  the  usei=;  of  such  an  activity  in  his  or  .her  own  discipline. 

The  creative  possibilities  of  the  Learning  Cycle  are  endless.  Their 
use  in  conveying  concepts  that  are  fundamental  or  critical,  as  well  as 
those  which  often  seem  to  be  mo^  difficult  for  students  to  grasp,  will 
aid  the  instructor  in  helping  students  master  the  goals  and  objectives 
of  a  unit,  course,  or  program.    Judicious  use  of  learning  cycles  may 
also  enhance  student  interest  in  the  discipline  under  study*  Where 
learning  cycles  are  impractical,  the  guidelines  provided  in  Table  3  can 
help  the  teacher  ^n  planning  instruction  that  will  "reach"  the  concrete 
learner*     It  is  advisable  when  experimenting  witn  this  model  to  explain 
to  students  what  it  is  you  are  trying  to  accomplish.     Students  accustomed 
to  being  *'spoon--f ed"  are  likely  to  be  frustrated  at  suddenly  being  un- 
able to  captur*^'  the  answers  in  their  notes  so  that  they  can  be  memorized* 
A  compensating  benefit  of  this  approach  is  that  students  will  be  unlikely 
ever  to  "forget"  concepts  they  themselves  have  "discovered"  or  *'invented** 
from  their  own  experience  and  questions.     Instead,  they  will  find  them^ 
selves  able  to  generate  information  or  hypotheses  derived  from  their 
discoveries;  in  3hort,  they  will  be  "thinking"  and  enjoying  it. 


*In  the  workshop,  participants  will  be  introduced  to  the  concepts 
of  **inducing  disequilibrium"  and  "learning  cycles"  through  a  learning 
cycle  activity. 

3 

Workshop  participants  will  have  an  opportunxty       create  a  learning 
cycle* of  their  own-     in  addition^  Sharon  Hahs  will  discuss  problems  of 
implementing  learning  cycles  and  answer  questions. 


T        TABLE  4 

THE  LEARNING  CYCLE  MODEL 
(Campbell^  et_al,  1979) 


"  In  applying  the  Piagetian  tech  nique  to  tha  classroom,  a  direct  change  in 
eir.phasis  occurs;    From  the  teacher  \teacher-centered  approach)  to  the  student 
(student-centered  approach),   "^his  Is  accomplished  by  using  a  learning  model  ' 
(called  the  Learning  Cycle)  which  has  three  distinct  and  separate  parts,  Each 
is  outlined  belov/, 

1.  Exploration  *  \ 

Following  a  brief  statement  of  topic  and  direction,  students  are  encouraged 
to  learn  through  their  ovim  experience.   Activities  may  be  supplied  by  the, in- 
structor which  will  help  the  students  recall  (and  share)  past  concrete  experiences 
or  asslnjilate  new  concrete  experiences  helpful  for  later  invention  and/or 
application  activities.   During  this  activity  the  students  receive  only  minimal 
guidance  from  their  instructor  and  explore  new  ideas  spontaneously. 

Emphasis  -  Concrete  experience. 
Focus      -  Open-ended  student  activity. 

Function  -  Studefnt  experience  is  joined- with  appropriate  > 
environmental  disequilibrium. 

2.  Concept  Invention 

In  this  phase,  the  concrete  experience  provided  in  tjie  exploration  is  used 
as  the  basis  for  generalizing  a  concept,  for  introducing  a  principle,  or  for 
providing  an  extension  of  students*  skill  or  reasoning.    Student  and  instructor 
roles  in  this  activity  may  vary  depending  upon  the  nature  of  the  content. 
Generally,  students  should  be  asked  to  "invent"  part  or- all  of  the  relationship 
for  themselves  v/ith  tTie  instructor  supplying  encouragement  and  guidance  when  . 
needed.   This  procedure  allows  for  students  to  "self-regulate"  and  therefore 
move  toward  equilibrium  with  the  concepts  introduced.  \ 

Emphasis  -  Generalization  of  concrete  experiences  to  abstract 
possibilities. 

Focus      -  Student's  active  Involvement  with  instructor  for 
gerieralization. 

Function  -  Student  self-regulation  and  equilibration  of  gen- 
eralized  concepts  and/or  skills. 

3.  Concept  Application 

The  application  phase  of  the  Learning  Cycle  allov/s  each  student  an 
opportunity  to  directly  apply  the  concept  or  skill  learned  during  the  invention 
activity,    This  activity  allows  additional  time  for  acconinodation  required  by 
students  needing  nore  time  for  equilibration.    It  also  provides  additional 
equilibrating  experiences  for  students  who  have  already  accommodated  the  con- 
cepts introduced. 

Emphasis  -  Relevant  use  of  generalised  concepts  and/or  skills,  ,\ 
Focus_     -  Directed  student  activity. 

Function  -  Further  equilibration  through  broadening-  concrete  ■  < 

experiences. 

Although  the  Learnincj  Cycle  allows  each  student  the  opportunity  to  thi(.ik 
for  himself,  the  instructor  nust  be  an  ever  present  "overseer"  of  the  activity, 
and  by  providing  probincj  questions,  hints,  and  encour^fjcrent  keep  the  activity 
going.   Yet  the  Instructor  must  guard  acjainst  over  playing  his  role  as  director  335 
and  planner.  _ 
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i 

ABSTRACT 

Purpose 

The  purpose  of  this  paper  was  to  present  a  comprehensive  and 
critical  review  of  the  existing  literature  relating  to  the  effect  of^ 
perceptual  stimuli  containing  color.   The  study    11  emphasize 
particularly  the  literature  relating  to  cognitive  processing  and  color 
as  a  cue  or  code  strategy. 

Perspective  .  ^ 

Research  during  the  instructional  media  era  of  the  1950*s  and 
1960*s  was  comparative  in  nature  and  sought  to  identify  device  usefulness 
rather  than  to  identify  t^e  parameters  impacting  on  elements  of  the  message. 
In  surveying  the  color  literature,  researchers  have  concluded  that  tne 
significance  of  color  as  a  message  desi.gnjariable^has  typica-V!^<e4i»4ed- — 
researchers  who  have  attempted  to  define  its  unique  role  rather  thaji  its 
possible  interrelated  role  in  the  acquisition  and  retrieval  process. 

Furthermore  while  color  has  received  considerable  attention 
in  perceptual  research  investigations,  the  findings  appear  to  have  contributed 
little  as  to  a  possible  role  of  color  in  cognitive  functioning.   This  lack, 
of  conclusive  evidence  has  been  attributed  to  either  limited  experimental 
designs  or  to  the  inability  to  develop  experimental  materials  which  would 
be^unblased.  , 

Method  /  .  * 

An  exhaustive  eight  year  review  identifying  several  hundred 
references  with  respective  findings  were  interpreted  by  selected  decision 
criteria.    The  primary  topics  include  verbal  color  applications  (in 
nonsense  and  jneanihgful  word  tasks)  and  visual  color  applications  \ 
[in  passive  or  active  materials)  as  they  relate  to  cognitive  functioning 
and  perceptual  processing.    Additional  topics  related  to  the  stated  purpose 
include  information  processing  and  memory  systems,  affective  study  of  color, 
color  in. task  tests,  the  relationship  of  color  and  time,  and  the 
efficiency  of  color. 

Discussion  , 


\ 

\ 


The  paper  provides  new  insights  Into  the  probable  interrelated 
value  or  limitations  of  color  as  a  variable  in  perceptual  stimuli  design.  \ 
Current  research  methodology  was  discussed  In  light  of  needed  experimentation. 


152-  '  339 


A  Comprehensive  and  Critical  Review  of  the/ 
Methodology  and  Findings  in  Color  Investigations 

^  Introduction 

The  increasing  complexity  of  instructional  development 
activities  during  the  last  decade  has  prooipted  numerous  models^of 
learning  systems  to  be  offered  for  the  improvement  of  instruction. 
Each  model  has  Its  unique  emphasis  on  priorities^  strategies^  and 
methodology  in  the  manipulation  of  the  integral  and  viable  components 

i  . 

of  re^ources>  management  /  learners^  aiid  development  procedures.  How- 
ever»  ^ch  model  relies  6n  empirical  evidence  to  specify  criteria  from 
which  decisions  can  be  tnade  as  to  the  effectiveness  of'^dne  strategy 
oyer  another  for  facMitatrng  learning.    Therefore;  this  review  of  the 
literature  seeks  to  provide  evidence  of  the  effect, of  color  cueing  and 
coding  on  instructlonaPand  test  materials*    The  paper  is  intended 
to  serve  as  a  primer  ^f or  future  investigators.    The  paper  identifies  thje 
majority  of  studies  investigating  the  interrelationship  of  color  with 
cognitive  processes, 

L!?»itations  to  the  Review 

, '     ►  \ 
-  \ 

The  primary  focus  of  the  surveyed  and  presente<i\J  iterature 
concerns  the  effect  of*color  on  ^uman  cognitive  learning  from  both 
theoretical  and  applied  experimentation.    During  the  process  of  the 
ii terature ^search^  investigative  areas  were  identified  which^  while 
using  color  as  a  primary  variable,  have  findings  not  directly  related 
or  interpretabie  to  the  purpose  of  this  review,  ,^  These  investigative 

-  * 
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areas  Included: 

(t)  animaV  subjects,  ' 

(2)  preferences  for  a  color,   .    _        '   -  ^  ^ 

(3)  physics  or  chemistry  of  color  perception,- 
(U)  aesthetics  of  color  to  art  and  literature, 

(5)  cultural  differences,  *  ^ 

(6)  special  learner  populations ,  and 

(7)  special  applications  (I*e.,  therapy,  symbolism,  i 
*   martcetlns,  personality!  etc*}* 

If  Interested  In  these  areas,  the  reader  Is  referred  to.  Sheppard  (1968), 
Hochberg    (1971,  PP-  395-47U) ,  Parks  (1975).  PVks  and' Architecture 
(1975),  Carterette  and'Friecbnan  (1975) »  Moore  (1977)»  ^""^  especially 
Billmeyer  (19777-  -  '  f 

*  4  *  I  - 

f 

Color:  A  Message  Design  Variable 

In  attempting  to  Identify  message  design  characteristics. 
It  Is  important  to  realize  the  tremendous  variety  of  choices  for 
production  and  dissemination  of  Instructional  material  that  a  practN 
tioner  has  available*    However,  historically  thefe  hav^been  only  a  ^ 
few  design  characteristics  wKlch  have  received  i^ajor  attention*  One 

such  design  characteristic  ib  tolor* 

^        \  -  ! 

The  significance  of  color  as  a  design  variable  has  typically 

/  . 

eluded  researchers  who  have  attempted  to  define  its  unique  role  In  the 

learning  process*    In  previous  surveys,  Lamfae^skl  (1972),  Berry  {197'*}  >  • 

and  Chute  (197S)  found  that  the  reported  rese^'arch  was  often  contra- 

dictory  or  Inconclusive.      3  in  many  cases  tacking  practical  appli^ 

■  * 
* 

cation*    They  concluded  that  researchers  may  have:    (l)  failed  to 


analyze  the  interrelatedness  of  color  as  a  variable  ,to  other  components 
within  a  learning  system;    or  (2)  had  research  design  flaws  that  pro- 
hibited meaninqfui  ^interpretation  of  results.    I  t  is  from  these  cone- 
's J 

elusions  that  the  following  historical,  perspective  for  examining  the 
effects  of  color  in  message  design  is  presented* 

*      '       Hlstortcal  Perspective 


^  The  research  of  the ^ins tructional  media  era  of  the  1350*s 

and  the  1 960* s  was  comparative  in  nature,  and  sought^to  iderftify  carrier 

*  <o  ' 

device    usefulness    rather    then    ihessage  etementV*   TKe  research 

quest^ions  posed  were  to  justify  using  media  rather  than  to  op^timize 

learning 'through  its  use*    Thus,  the-use  of  color  in  investigations 

♦  '  ^  * 

was  superseded  by  other  variables*    In  most  investigations  the  color 

'  variable  wa^  .not  properly  Isolated  by  experimental  design  to  assess 

its  relative  effectiveness  (Chute,  1978*  P*  8)*    Lumsdaine  (I963) 

^  ■ 

aTummarized  this  early  <»}mparative  color  research  by  stating: 

•  ^» 

No  really  definitive  studies  have  been  made  on  the 
specif ic  way  Wn  which  color  may  contribute  to  learning  * 
from  instructional  materials  *  .  ,  ^11  that  can  really, 
be  concluded  from, the  evidence  is  that Jthe  effects ,  if 
any,  of.  color  ware  not ^ large  enouah  to  show  up  as  the 
significant  difference  that  would  be  predicted  *  *  .  the 
evidence  suggests  that  any  general  value  of  color  for 
incrfeasihg  learning  through  increased  striklngness  or 
^attractiveness  has  probably  been  overrated*    (p*  635} 

Five  years  later,  Kanner  (I96S) ,  surveying  the  com'pafattve  literature 

*  /  * 

in  color  and  black/white  television^  stated; 

It  should  be  pointed  out  that/v/hile  thh  literature  on 
color  as  a  subject  matter  is  enormous,  when  you  focus  . 
down  to  the  tppic  of  color  and  human  learning  a  scarc'ity 
of  information  is  encountered*    (p*  1) 


Kanner  concluded  from  his  survey  that  the  use  of  color  in  instructional 
materials  does  not  s ign if ican tly  improve  cognitive  learning.    This  was 
due-primariiyto  the  hypothesis  that: 

*  *  ,  words  or  labels  can  be  substituted  for  crje  actual 
perception  of  color  by  the  learner,    (p.  5)   ^rj  .  \  . 
that  the  verbal  coding  or  substitution  of  word^s"for  col6r 
more  than  compensated  for  not  seeing  the  color,    (p.  6) 

(n  a  comprehensive  review  of  the  literature  on 

color^form-number  preference  of  children*  Otto  and  Askov  (1968)  made 

obseivations  which  marked  the  beginning  of  a  transitional  stage  fh  the 

j^tudy  of  color  as  a  secondary  variable  to  a  primary  and  manipulated 

variable.    They  crscribed  the  problem:  '  \ 

In  general*  no  real  attempt  has  been  made  to  draw  upon 
existing  research  and  theory  regarding  the  role  of  color 
In  learning;  instead*  color  has  si^nplv  been  used  as  an 
added  Infonnation-bearing  cue.    (p.  161}  .      .  The 
salient  iM  ica^ions  of  all  the  existing  research  on  the 
role  of  color  is  fraWIe  at  best  ^nd  apt  to  be  ^superseded 
by  more  potent  cues  .\.  .  to  sum  up.  at  the  present  time, 
the  use  of  color  cues  in  instruction  has  never  ^ad  a  truly 
fair  trial.    The  ro^son  for  this  appears  to  be  that  the 
relevant  variables  have  not  uecn  identified  and  considered, 
(p.  1S3) 

After  several  years  of  channel  capacity  research  in  ^.hi'■ 

color  was  an  embel  1  isfment  in  the  visual  channel*  Travers  (1970) 

concluded  that: 

Color  does  not  seem  ti^  add  sufficient  interest  value  or 
attention-getting  value  to  a  presentation  to  produce  any 
measurable  effect  on  learning.    Perhaps  the  only  genera i  . 
justification  for  the  use  '^f  color  is  that  it  provided  a 
more  pleasing  aesthetic  experience  than  does  black  and 
^  white.    The  study  of  color  versus  blacK  and  whtte  provided 

a  useful  tctnd  of  f  in^i^ing,  but  not  one  that  has  any  great 

'.Ions  for  solving  any  oajor  and  central  issue 
TX::\    ^d  to  the  design  of  .audio-v:sual  material,  (pp. 

^\\^  .  early  attempts  to  define  and  question  the  value  of' 
color  have  since  generated  a  wealth  of  research  reviews  and  investi- 
gations on  color  as  a  perceptual  and  desfgn  variable.    Table  1 


Table  K    Selected  Hajor  Reviews  of  Color  Research  and  Investlgatloru 


\  Investigators 


Area  of  Color  (interest 


1967 
196B 
1968 

1969 
(972 
1972 
1972 
.1973 
1973 
197^ 
197^ 
197^ 
1975 
1975 
1975 
U76 
1976 
1978 
1978 
1980 


I  Chu. t  Schranm 
j  Ctto  t  Askbv 
I  Kanner 
j  Isaacs 

Vol  Ian 
;  LamberskI 

Dwyj&r 

Kauf fman 
j  Rudnlck,  Porter, 
j  Pl9ck  &  Shtck 

Berry 

Rudnkk 

Chris°t 

Parks 

Parks  t  *.rchttecture 
Pulg 
Spears 
Chute 
[)wycr 
Lamberski 


,  Suydam 


/ 


Film  &  Tetevtstbn 

Childhood  Development  of  Preferences 
Television^     :  \ 
Codinq  of  Pictorial  Stimuli 
Description  of  Dynamic  Content 
Cognitive  Instruction  and  Testing 

Realism  fn  Visualization 

Cart;cons  t  Professional  Background 

Pictorial  Stimulus  Variables 

Physical^  Perceptual^  t  Emotional  Responses 

Realism  tn  Visualization 

AttentIon*^ettIng  t  Perceptual  Styles 

Visual  Teairch  In  Target  Acquisition 

Percept. ofj(  t  Aesthetics 

Perception  ^  Aesthetics 

Television 

Television 

Film  t  Spatial  AbiUties 
Visualized  Instruction 
Cognitive  Instruction  &  Testing 
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K'esents  some  of  the  color  literature  reviews  and  research;    it  rs 

apparent  that  the  study  of  color  is  of  current  interest*    In  the  time 

period  covered  by  the  present  investigator's  literature  survey  (from 

19^5  to  1980),  Individual  research  studies  where  color  has  been  a 

primary  experimental  variable  or  a  secondary  variable  number  Well  !n 

the  hundreds*    While  this  represents  a  staggering  amount  of  research^  only 

a  limited  number  of  interpretable  or  general  izable  conclusions  can  be 

drawn  from  this  body  of  data*    Chute  (1978)  recently  summarized  the 

dilemma  of  color  research; 

*  *  *  the  value  of  color  as  a  stimulus  variable  vjas  often 
overestimated  because  t**^  color  stimulus  was  not  con* 
sidered  In  relationshi.p  to  other  salient  cues  in  the 
visual  array*    Color  was  studied  as  the  unique  and 
Isolated  stimulus  variable*    A  major  limitation  of  this 
approach  Was  the  difficulty  of  integrating  the  color 
research  into  the  greater  body  of  educational  research 
Investigating  other  stimulus  variables^    !t  seems  apparent 
there  is  a  need  for  a  broader  understanding  of  the  June* 
tions  colors  can  have  in  perception)  human  information 
processing,  and  learning  in  general*    (p,  k) 

To  sumrajrUe,  white  color  has  received  considerable  attention 
tn  perceptual  research  investigations  the  findings  appear  to  have 
contributed  little  as  to  a  possible  interrelated  role  of  color  In 
cognitive  learning*    This  lack  of  conclusive  evidence  has  been 
attributed  to  either  limited  experimental  designs  or  to  Che  inability 
to  develop  experimental  materials  which  would  be  unbiased*    In  most 
color  studies  decision  criteria  or  parameters  were  not  clearly  defined 
or  the  interrelatedness  of  those  decision  criteria  evaluated* 
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Verbal  Color  Applications 

The  application  of  color  as  a  structuring  device  in  verbal 
tasks  has  been  both  as  a  contextual  cue  (physical  form  within  the 
stimulus)  and  as  a  contextual  and  associative  code  (physical  form 
with  meaningful  value) »    Cue  Is  defined  as  a  verbal  or  visual  strategy 
by  which  the  perce1ver*s  attention  Is  focused  upon  perceptual  information 
A  code  Is  defined  as  a  method  of  structuring  perceptual  and  associative 
information  for  the  purpose  of  facilitating  learning^  retention^  and 
reca  1 1  * 

The  application  of  color  to  verbal  tasks  may  be  divided  Into 
two  areas:    nonsense  and  meaningful  word  taskSi  and  prose  tasks.  For 
purposes  of  discussion,  the  literature  will  be  separated  into  these 
two  areas  * 

Color  in  Nonsense  and  Heaninoful  Word  Tasks 

The  largest  appl ication  of  color  within  verbal  investigations 
involves  color  being  applied  in  or  around  printed  trigrams,  letters, 
words,  shapesi  and  numbers.    The  cue  value  of  colcr  v/as  either  central 
(primary/relevjnt/intentional )  or  peripheral  (redundant/irrelevant/ 
incidental)  to  the  learning  of  a  concept.  ^ 

The  appUcation  or  color  in  these  nonsense  word  tasks  may  be 
subdivided  into  experiitentat  categories;  the  first  and  largest  category 
was  that  of  paired  associate  tasks*  ,  Investigations  in  this  category 
have  indicated  that  color  will  enhance  the  recall  of  the  paired 
associate,  especially  when  matched  v/ith  a  nonmean inof ul  trigram, 
letter,  number,or  shape  (Committee  on  Colorimetry>  \SSh;  Weiss  and 
Hargotuis.,  195^;  Peterson  and  Peterson,  1957;  Underwood,  Ham,  and 


Ekstrand,  1962;  Salu,  1963;  Berry*  1969;  Goodman,  1975;  Suchanan , 
1975)*  Research  further  shewed  that  the  selection  of  tolor  as  the 
primary  cue  was  enhanced  if:     (1)  other  contextual  cues  lacked 

phy:?ical  form  differences;  (2)  the  associative  value  of  words  were 
difficult  or  lofw  in  meaning;  (3)  color  was  percefved  as  being  useful; 
or  ik)  color  was  told  to  be  of  value  (Isaacs,  1966;  Swede  and  KcNulty, 
1967;  Otto  and  Askov,  1968;  Corbatlis  and  Luthe,  I97I ;  Arnold  and 
Sower,  1972;  Bower,  1972;  Newby  and  Young,  1972;  Lighty  et  aK,  1975; 
Buchanan,  1975;  Petrlch  and  Chiesi,  1976;  Winn,  1976;  1977)^ 

Having  learned  concepts  ustngra  color  contextual  cue,  the 
initlalbenef it  did  not  necessarily  transfer  to  similar  tasks  or 
benefit  the  learner  when  totally  removed  or  al tered  in  later  testing 
(Saltz,  1953;  Swede  and  NcNuUy,  1967;  Otto  and  Askov,  I968;  Samuels, 
1967;  Washington.  I968;  Goodman,  1375)*    Indeed  the  color  cue 
.superiority  lost  effectiveness  rapidly  unless  practiced  or  reinforced 
(Randel  and  Kav^rda,  I968;  O'Brien,  197T;  Sabo  and  Hagen»  1973; 
Buchanan,  1975)*  overlearned  (Gottlieb  and  Lindauer^  1967;  Washington, 
1968),  or  faded  to  some  other  non^color  dimension  (Altington,  1973; 
Goodman  and  Cundick,  1976). 

A  second  category  of  experimentation  has  been  in  color-word 
interference  tasks  ,^or  what  has  been  termed  the  Stroop  Test  (Dyer,  1972; 
Nielsen,  1975) >  a  test  of  recall  of  color  names  or  nonsense  words  in 
conflicting  color  print.    The  Slroop  Test  demonstrated  that  several 
dimensions  of  information  (verbal  and  visual)  were  acquired  end 
retrieved  by  different  but  interrelated  processing  and  memory  struc- 
tures (Hajer^s,  1970;  Nealis-,  197^;  Harrison  and  Boese,  1975),  The 
Stroop  Test  demonstrated  that  the  use  of  color  in  printed  meaningful 
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words  caused  processing  interference  resulting  in  longer  processing 
time* 

A  third  category  of  experimentation  has  been  that  of  color 
application  in  order  to  i$olatu  central  or  peripheral  concepts*  Inves- 
tigators (Sabo  and  Kagen »  1973;  SatO)  1976}  have  found  that  the 
recbgnrtion  of  the  intentional  concept  Is  (1}  Improved  when  the  color 
cue  differentiated  the  central  from  the  peripheral  stimuli)  and  (2} 
Increased  with  development  or  age*    This  age  enhancement  of  central 
stimuli  appears  tb  be  more  a  function  of  encoding  and  rehearsal 
strategies  of  older  learners  rather  than  the  younger  learner^s 
Inability  to  disregard  peripheral  stimuli  *(Ha1e  and  Taweel  ,  1972; 
Sabo  and  Hagen,  1973}*    The  recall  of  peripheral  stimuli  has  been 
found  to  Increase  with  multiple  presentations  of  centrally  color  cued 
stimul i  (Sato,  1976)* 

The  fourth  category  of  verbal  color  appi Ication'has  been 
In  the  use  of  color  <n  meaningful  word^vlsual  association*  Researchers 
(Wicker,  1970;  Ernest  and  Palvio,  1971;  Light,  et  al*,  1975;  Yurklw 
and  Gounard,  1975;  Denis,  1976}  found  that  colors,  when  used  In 
association  or  to  emphasize,  have  significantly  enhanced  the  recall 
of  pictures  and  facilitated  the  learning  or  recall  of  words;  Krnest 
and  Palvio  (1971}  attributed  this  enhancement  of  pictorial  recall  to 
stimulus  concreteness  found  only  In  visual  memory*    it  has  also  been 
Suggested  that  color's  usefulness  In  meaningful  word  tasks  was 

4 

apparently  conditional  on  associative  meaning  (Oelch,  197?;  Gardiner, 
et  a1,,  1976}*    Other  concurring  evidence  sugv'ested  that  the 
associative  value  of  color  with  words  or  plctu'^es  may  be  more 
beneficial  to  concept  attaimTent  than  the  differences  attributable 
solely  to  the  physical  form  of  color  (Underwood  and  Treund,  19o5; 


Winn>  1976;  1977)*    Thus  ft  appears  that  in  this  confined  potential 
of  Stimulus  concreteness  and  associative  value»  a  color  cue  may  become 
a  valuable  color  code* 

Color  in  Prose  Tasks 

A  smaller  tnvestigative'area  involves  meaningful  prose 
materials  in  which  color  was  used  as  a  cod6  having  physical  form 
(underlining,  shaded  areas,  arrows,  or  printed  words}  and  associative 
value  (meaning}*    The  instructional  val ue _o£..coior  in  these  incidences 
was  mostly  central  (primary/relevant/intentiona)}  acting  as  a  strategy 
for  concept  attainment  or  improved  performance* 

Applications  in  this  verbal  area  predominantly  involved 

color  codes  In  reading  (Cattegno,  \S&Z;  Cruickshank,  1967;  Jones*  1968} 

and  phonic  materials  (8annatyne»  1966;  Knafle,  197^;  Lyczak>"  1976} 

which  utilize  color  print  to  convey  meaningful  reading  and  pronuncia* 

tion  directions  to  the  learner*    Generally  these  researchers  found 

that  color  cdded  materials  were  preferred  by  learners  over  other 

coding  systems,  and  furth'^^rmoret  learning  rates  and  learner  performance 

improved  with  the  color  coded  materials*    After  investigating,  and 

valtdating  learner  reading  achievement  with  color  coded  material. 

Hinds  and  Dodds  (1963}  .have  stated  that  the  use  of  color: 

*  *  *  gives  the  learner  a, stable  and  unchanging  code  of' 
organization  and  sequence,  which  helps  lend  security  in 
the  learning  process*    CoIor»  through  its  stimulation, 
rivets  and  holdb  the  attention  of  the  learner*    (p*  ^6} 


Visual  Color  Appi  Ications 

In  assessing  the  cue  value  of  color  in  visualized  learning 
rnaterlals)  a  separation  of  the  literature  can  be  made  as  to  how  color 
was  applied*   This  separatio^^.  of  learning  materials  Into  two  ^'carrier^' 
categories*  passive  and  active*  has  been  suggested  by  Gropper  (1976). 
Generally  passive  materials  are  normally  not  controlled  by  the  learne)' 
(externally  paced);  examples  of  passive  materials  are  film,  television* 
and  audio-slide  presentations.    Active  matertals  are  usually  controlled 
by  the  learner  (Internally  or  self-paced);  examples  of  active  learning 
materials  are  programmed  Instruction  and  computer  assisted  instruction. 
The  similarity  between  passive  and  active  materials  Is  that  In  most 
Incidences  the  concepts  are  simultaneously  presented  with  oral  or 
verbal  and  visual  Inforrpatlon. 

Color  In  Passive  Materials 

In  reviewing  color  application  In  externally  paced  Investi- 
gations* a  variety  of  passive  materials  have  been  combined.  These 
passive  materials  Include  television*  film,  pictures*  charts* 
transparencies,  and  slides  which  were  complemented  by  a  synchronous 
narrative  or  complemented  by  a  supplementary^ narrative  on  audiotape 
or  live  lecture.    In  most  Investigations  the  cue  value  of  color  is 
peripheral  (redundant/I rrel evant/lncldental )  to  the  learning  of  a 
c;oncept.  ^ 

Hany  researchers  have  concluded  that  color  in  passive 
materials  was  equal  to  or  ^ess  than  black/white  materials  for 
factljtatlng  learner  achievement  (long*  19^;  Gibson*  IS^7; 
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VanderMeer,  19^9-,  1952;  195^;  Zuckerman,  195^;  Schwerin..  1957;  May  and 
Lumsdaine^  1958;  Hudson,  1958;  Kanner  and  ftosensteIn»  I96O;  ftosenstem 
and  Kannefi  19^1;  Link,  1961;  Chu  and  Schramm,  19^7;  Kanner,  I968; 
O'Connor,-  1970;  Kaneto,  1971;  Bretz,  1971;  Reich  andMeisner,  1973; 
1976;  SpearSp  1976)»    For  example,  color  was  found  to  be  inferior  to 
black/white  passive  materials  for  different  tasks  and  retention  testings 
when  used  with  college  learners  and  adults  possessing  different  educa* 
ttonal  backgrounds  (Lanbertki ,  1972;  1975;  Kauffman  and  Dwyer,  \S7k) . 
Some  researchers  have  suggested  that  color,  since  primarily  peripheral, 
may  distract  the  learner's  attention  from  the  important  learning  cues 
(Hoban  and  VanOrmer,  1950;  VanderMeer,  1952;  Chute,  1978) »  Other 
researchers  have  concluded  that  color  will  generally  only  enhance 
passive  learntng  materials  when  it  is  used  to  emphasize  relevant  cue$ 
or  aid  in  making  discriminations  (Norman  and  Rieber,  I968;  Tolliver, 
I97O;  Dwyerj  1972;  Schramm,  1972;  Srown,  1973;  ftudnick,  et  aU,  1973; 
Powers  and  Shrader,  1975)* 

It 

When  color  does  increase  recall  and  recognition  of  passive 
materials,  especially  of  peripheral  stimuli,  it  is  usually  at  the  loss 
of  the  more  relevant  narrative  information  (Kumata,  I96O;  Deutschmann, 
et  aK,  I96I;  Chan,  et  aT.,  1965;  Travers »  et  aK,  1965;  Schaps  and 
Guest,  1968;  Chute,  1978}*    Furtherrore,  it  has  been  found  that  the 
effectiveness  of  color  in  p^sive  materials  appears  more  dependent  cn  age 
or  grade  level  with  younger  learners  with  generally  higher  performance 
being  achieved  with  color  materials  (Travers*  I969;  Booth*  1971;  Casey, 
1972;  Miller,  1972;  OeLucia*  1975)*    Given  these  support Ive  findings 
of  color  effectiveness,  it  has  been  suggested  that  once  color 
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encoded^  it  may  inhibit  forgetting  of  learned  material  and  thereby 
facilitate  delayed  retention  (VanderMeer,  1952;  1954;  Uamberski,  1972; 
1975;.  Kauff man  and  Owyer',  197^;  Scull,— 197*;  Hoban,  1975;  Farley  and 
Grant,  197^)*    However,  further  investigations  are  necessary  to 
substantiate  this  proposition; 

When  specific  applications  are  noted,  color  has  been  found 
to  facititatib  learning  from  passive  materials  when  used:    in  highly 
visual  (spatial)  tash^s  (Owyer,  1972;  Reich  and  Meisner,  1973;  Shaw^ 
1975);  in  dramatic  portrayal  (Reich  and  Me-fsner*  1973);  and  in  the 
perception  of  movement  (Travers,  1969}^    These  findings,  in. addition 
to  other  findings  reviewed  in  this  chapter,  have  made  some  researchers 
suggest  that  the  color  may  have  limited  application  to  the  learning  of 
low  level  cognitive  concepts  and  <^  of  more  value  in  the  modification 
of  attitude  (Schweitzer,  19^3;  Caban,  1971;  Field,  1972;  Spangenberg, 
1976;  Chute,  1978).  .         .  ^  ^ 

Thus  -far,  the  reported  investigations  in  passive  materials 
have  primarily  used  color  as  a  physical  form  carrying  no  associative 
value*    However,  Uamberski  (1972;  1975)  did  investigate  the  code  value 
of  color  in  verbal  information  with  accompanying  visual izattbn.  The 
results  showed  that  learners  who  received  a  color  code  in  instruction 
and' testing  materials  had  significantly  inferior  achievement  than 
lejrners  who' received  black/white  materials  for  immediate  retention 
tasks,  and  general 1y  .had  less  achievement  than  learners  who  received 
black/white  materials  for  two«^eek  delayed  retention  tasks.    It  was 
ccncljjded  that  the  difficulty  of  information  acquisition  and  tisk 
retrieval  requ  ire-nents  limited  the  potential  of  the  color  code;  th'^s 


was  attributed  to  insufficient  processing  time  brought  abQut  by  the 
externaUy  paced  format*    It  was  further  concluded  chat  learners  who 
received  the  black/white  instructtcn  and  testing  materials  had  less 

djstraction  and  therefore  nore  time  to  attend  to  the  more  central 

I        *  -  ^ 

acquisition  and  retrieval  tasks* 

Thus,  the  application  of  color  as  a  cue  or  code  to  externally  " 

paced  materials  appears  highly  task- specif  Ic  an<f  generally  has  been 

utiUzedf  inappropriately*  particularly  when  the  Relevant  information 

IS  contained  in  the  oral  narration  or  verbal  labels* 

Color  In  Active  Materials 

There  Is  only  a  limited  number  of  Investigations  that,  applied 
color  to  active  materials*    These  Internally  or  self*paced  materials 
Include  posters)  comic  books textbooks >  programmed  instruction*  and 
photographs*    The  cue  valu6  of  color  in  most  of  these  surveyed  invest!- 
ga: ions  was  peripheral  (redundant/irrelevant/incidental)  to  the  learning 
of  a  concept*  » 

The  surveyed  research  presents  contradictory  evidence  for 
the  value  of  color  in  active  materldls;  at  best  the  cue  value  of  color 
is  again  highjy  task  dependent*    Some  researchers  have  concluded  that 
color  does  not  facilitate  the  learning  of  concepts  in  active  materials 
(Travers,  et  al*,  I96i*;  Scarpinc,  1972;  Oooley  and  Harklns,  1970; 

Scull,  I97M*    For  example,  Dwyer  (1972),  In  a  compendium  of  his  research 

*  \ 

studies,  found  that  programmed  booklets  complemented  by  color  visual izd* 
tfbn  were  generally  Inferior  to  black/white  materials  for  a  highly 
visual  task  such  as  drawing,  and  furthermore  were  equal  to  programmed 
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text  rater  ial-^ontafn1iig~no~v"t^ii^I  ization  for  a  Highly  verbal 
task  such  as  comprehension.    Freed  (1963),  using  color  in  self^paced 
training  materials,  has  shown  that'color  visualization  wili  imapir 
transfer  from  training  to  real  task  application*  ^ 

When,  color  has  been  found  to  facilitate  achievement  in  active 
_majtei:4^U,  it;  has  been  for  low  perceptual  tasks*    These  tasks  include 
the  recog^nition  or  discrimination  of  content  (HacLean,  1930;  tbison, 
1952;  Davis,  1975),         the  immediate  fecal  1  of  peripheral  material 
(Katzman  and  Nyenhuis,  1972)- 

Most  recently  Lamberski  (l980b)  has  conducted  a  study  to  assess 
the  relative  achievement  effect  of  a  verbal  and  visual  color  or  black/ 
white  coding  strategy*    The  codirfg ^was^  incorporated  into  self-paced 
instruction  and  test  materials  ^nd  was  intended  to  facil  Itate  student 

•  retention  on-different  cognitive  ^tasks*    Major  findings  indicated  that 

■  "  ; 

1    color  coded  self-paced  instruction  materials  were  superior  to  the 
t  ^  ' 

black/white  coded  instruction  tnaterials  for  both  imtnediate  and  six-week 

\  delayed  retention  and  on  all  task  tests  (drawing,  terminology,  identi- 

fication,  and  comprehension)*    However,  the  presence  or  absence  of  the 

iolor  code  in  test  materials  had  no  significant  effect  on  student 

achievetnent*    LambersKi  concluded  that  the  effectiveness  of  the  color 

cdded  instruction  materials  (nay  reside  in  their  ability  to  demand 

sustained  student "attention  and  interaction  with  the  content  along  with 

'    their  ability  to  be  able  to  provide  an  enhanced  associative  memory  struc- 

*  r 

ture.    Results  also  Indicated  that  the  color  coding  had  a  mre  positive 
impact  on  tests  representing  visual  tasks  (drawing,  identification) 
rather  than  the  more  verbal  tasks  (terminology,  comprehension).  Also 
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noted  was  the  drop  in  recall  from  immediate  to  delayed  retention  testing, 
which  though  statistically  different,  evidenced  a  similar  percentage 
decline  for  both  color  coding  and  black/white  Instructional  groups. 

The  Affective  Study  of  Color  ^ 

Having  presented  the  findings  of  verbal  and  visual  color    j , 
application,  several  additional  areas  of  color  and  perceptual  resea/ch  , 
offer  support  for. the  potential  value  of  color  stimuli  In  instruction 
and  testing  materials.    The  first  of  these  contains  studies  relating  to 
the  affective  value  of  color. 

An  affective  component  of  the^learner,  learner  preference^ 
has  repeatedly  been  found  to  increase  , the  recall  of  concepts  presented 
in  a  favored  verbal  or  visual  (node  (Ingersoll*  1970;  Farr,  1971;  Kalin, 
1972;  Lilly  and  Kelleher,  1973;  Daniel  and  Tacker,  197^*).  These 
researchers  have  indicated  that  learner  preference  may  influence 
learning  by  directly  influenctrig  attention.    In  this  light  there -is  • 
conclusive  evidence  that  color  materials  are  preferred  over  non-color 
materials  (Gibson,  19^7;  Halter,  t9^»8;  VanderMeer,  I952-,  195^;  May  and 
Lumsdalne-,  1958;  English,  I96l\Schweitzer,  1963;  Travers,  et  al.» 
196i*;  Jones,  1965;  Chu  and  Schramm,  1967;  Dwyer ,  1972;  Lamberski , 
1972;  KatOTan  and  Nyenhu is ,  Ji972;  Scarpino,  1972;  Purg,  1976;  Chute, 
Cl978) -    Therefore  a  preferred  color  design  strategy  may  contrtbutc  in 
facilitating  cognitive  learning  ip  addition  to  enhancing  learner 
attitude.    Such  preference  for  color  has  been  suggested  to  increase 
attention  and  nwtivation  (Schwerin,  1957;  May  and  Lumsdaine,  1958; 
eirren,  1963;  Dooley  andHarkins,  1970;  Owyer,  1972;  1976a;  Schramm, 
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1972). 
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However  it  has  been  found  that  the- preference  for  color  is 
not  a*  necessary  condition  for  learning;  in  fact,  color  preference  does 
not  seem  to  be  correlated  with  concept  achievement  (VanderNeer,  1954;  ^ 
Owyer  ,  1972;  1976b).    Thus  preference  alotie  can  not  necessitate  the 
use  of  color .  ^  ' 

The  Physiological  and  Developmental  Study  of  Color 

The  second  supportive  research  area  ^fnvolves  the  physiological 
end  developmental  study  of  color.    The  research  findings  in  theTse  ' 

endeavors  indicate  a  meaningful  r'ole  of  color  !n  human  perception. 

ft 

Deta  Indicates  that  color  can  cause  phys  iologica'l  >  perceptual,  and 
emotional  reactions  and  associations  within  the  learner  (Goldstein, 
1,942;  Cheskin,  fg^t^;  Kouwer,  19^*9;  RudlsM  I 1952;  Collier,  '1957; 
Gerard,  1958;  Smith,  1958'  Sirren,  1959;  1963;  Schwartz,  i960; 

Roseheim,  1967;  Child,  1968;  Nourse  and  Welch,  1971) •    For  example, 
the- recognition  of  familiar  or  unfamiliar  color  stimulus  affects  heart 
rate,  blood  pressure,  and  perceptual  judgments  of  sire,  weight,  and^^  ' 
distance  In  both  infants  and  adults  (Plach  *ind  Shick,  197^;  Bornsteln, 
1975;  Adklnson  and  8erg»  1976;  Sornstein,  et  al.,  1976).  These 
intensified  reactions  and  associations  are  perhaps  related  to  the        *  ^ 
Increased  attention  and  motivation  exhibited  by  learners  with  color 
materials.  '  /' 

Recent  research  In  perception  has  prov'ided  the  nost  influential 
findings  for  the  advocacy  of  color  coding.    Findings  indicate  that  once 
a  stimulus  Is^  perce ived,  the  retina  and  cortex  categorizes  the  stiinulus 
Into  color  codes  (Murch,  197^;  Vidyasagar,  1976;  Land,  1978).  This 
physiological  color  coding  of  the  stimulus  has  been  found  to  be  a 


function  of  the  number  of  physical  forms  and  processing  ^lime  (Young, 
i    .  Galbraith,  et  at,»  1975)  »  luminance  ^evets  within  the  rods 

i   ^        (Ambter  and  Proctor,  1976}^  and  hemispheric  brain  properties  (Meyer, 
j  1975)r    The  evidence  suggests  that  we- Involuntarily  process  color  into 

I "7       *    codes  * 
I  '  1.  _  Study^of  human  development  has  also  ^Supplied  data  which 

i  Suggests  that  the  value  of  visual  attributes,  like  color,  changes  in 

the  maturation  process;  it  is  generally  viewed  that  this  perceptual 

■  Change  paral  lels  developnent  of  verbal  skills  with  increasing  reliance 

- 1 

;  on  associative  strategies  (Crowder,  1976;  Estes.  1976)* 

\ 

r 

L  ^         For  example,  with  older  learners  It  has  been  reported  that 

j  color  as  a  visual  cue  becomes  integrated  with  verbal  information  In 

'  the  processing,  encoding,  and  retrieval  jjjF  concepts  (Oaehler,  et  aK, 

;  1969;  1976;  Hate  and  Green,  1976).    It  has  also  been, found  that 

i'  learners  at  any  age  are  not  necessarily  deficient  In  the  encoding  of 

i  coded  InformatTon  during  acquIsUton,  but  poor  recall  may- be  attributed 

!         to  failure  In  using  the  acquired  codes  at  the  time  of  retrieval  (Martin 
and  Richards,  ?972;  Gels,  197^)»    Previously  cited  color  research  by 

■  i "  * 

lamberski  (l930b)  supports  both  these  contentions. 
■   ^  Color  In  Task  Tests 

The  question  of  the  value  of  color  on  retrieval  tasks  appears 
'i       to  have  no  simple  answer,    Frechtling  (1970)  and  Dwyer  (1972)  have 

fov}.u  chat  the  significant  retrieval  value  of  color  or  other 
I      perceptual  cues    3  highly  dependenc  upon  the  instruction  and  testing 
fi     ^taskSj  the  materials  used,  the  complexity  of  the  visualisation,  the 
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^ge  of  the  learner,  the  tearner^s  attention  ar,d  motivation,  and  the 
amount  of  Interactive  time.    There  is  evidence  suff^esttng  that  color 
presentation  cues  in  passive  materials  facilitate  recall  In-visuat. 
tasks^mdre  than  in  verbal  tasks  (Otto  and  Askov,  19613;  Owyer,  1972), 
but  the  application  of  color  stimuli  in  testifig  instruments  Is  limited. 

The  research  evidence  that  ts  avaijiable  has\apptied  and 
evaluated  color  in  low  perceptual  tasks*    These  loiv  penceptual  tasks 
Include  searching,  counting,  sorting,  discriminating,  locating,  and 

\ 

recognizing*   Schantz,  et  aK,  (1970  summarized  color' s  Visefulners  tn 
a  "low  perceptual  task  by  stating  that  color  will  faci1!t3^e  retrieval 
if:    (1)  many  categories  of  information  have  been  coded;  (2)  the  number, 
of  concepts^er  category  is  small;  and  (3)  colors  are  highly 
dtscriminable*  ^ 

tn  studies  ^of  more  complex  tasks,  Saltz  (1363)  and^Lamberski 
(1975)  ha*'e  found  that  once     color  code  has  been  Integrated  (during  the 
acquisition  of ^ a  concept,  the  altering  of  the  color  code  at  retrieval 
may  ^  ^juse  interference,  ;.av  ing  ^n  adverse  effect  on  learner  recall* 
This  trend  was  ?lso  noted  by  Lamberski  (IS^Ob)  in  self*paced  materials, 
but  failed^  to  reach  a  meaningful  significance  level*  | 

Research  has  also  found  a  trend  that  if  color  is  added;  to  the 
retrieval  tasks,  for  learners  who  had  received  black/white  instruction, 
interference  will  ^gain  occur  (Dulsky,  1935;  Lamberski,  1975)*  /gain, 
this  trend  was  noted  by  L^^mberskl  (l980b)  in  self-paced  materials', 
but  failed  to  reuch  a  meaningful  significance  level*  Contradicting 
this  finding  Saltz  (1963)  indicates  that  color  cues  have  facilitated 
retrieval  when  used  only  In  the  testing  of  concepts;  SaUz  attributed 
this  effect  to,  cognitive  differentiation  during  testing  conditioris. 


Further  investigative  research  is  needed  to  clarify  these  findings. 

In  the  investigation  of  coded  materials  in  testing*  Bourne 
(1959)  and  Larnberski  (1972)  have  both  fouf\d  that  the  administering  of 
an  immediate  test  after  concept  instruction  will  facilitate  learner 
achlev^ent  at  later  delayed  testing.    This  effect  was  apparently 
caused  by  reinforcement*  rehearsal «  and  retrieval  of  the  encoded 
Sttmulu!^  during  Immediate  testing' making  the  acquired  concepts  nnore 
resistant  to  mamory  and  retrieval  Interference.    However;  the  presence 
or  absence  of  color  In  self^paced  testing  materials  does  not  appear  to 
be  a  significant  factor  for  student  achievement;    rather,  the  presence 
of  color  coding  during  the  acquisition  of  concepts  appears  to  er^anne 
learner  achievement  (Lamberski,  1980b).    This  enhanced  learner  achieve- 
ment appears  greatest  for  more  visual  tasks  and  dimintshes  as  the  task 
becomes  more  verbal  . 

The  Relationship  of  Color  and 

The  amount  of  time  permitted  for  a  taskwHI  partially 
determine  the  cue  value  of  color  or  the  cue  value  of  other  physical 
forms  of  the  stimuli  (Gordon,  et  a1,,  196?)*    Given  unlimited  time, 
color  codes  in  some  perceptual  tasks  have  produced  superior  learnor 
performance  and  speed  for  visual  search  or  sort  tasks  (Jones,  1965; 
Harris,  et  al 196^;  Schloldberg ,  ec  a1  , ,  1973;  Luria  and  Strauss, 
1975)-    However,  when  cime  is  limited*  color  has  been  found  to  Impair 
learner  speed  an<'  precise  dlscrlmlnetlon  of  objects  (Jones,  1962), 
having  a  facilitating  effect  only  In  certain  low  perceptual  tasks  sjcn 
as  picture  recognition  {Fleming  and  Shelkhlan,  1972;  Berry,  I977)  or 
reaction  tir^  (Seijiuels*  I967;  Logan  >  1976). 


In  more  complex  tasks,  researchers  have  suggested  that  the 
use  of  color  in  materials  will  require  more  tlnfe  to  be  perceived, 
processed,  and  stored  (Owyer,  1972;  Berry,  197^)»    However,  investi- 
gative evidence  has  found  no  clear  support  for  the  relation  of  color 
to  learning  time  o    retrieval  time*    In  some  invest igat t'ons  the  data  ' 
were  inconcl usive  (Rust,  1967;  Scarpino,  1972;  [0*t2man  gnd  Nyenhuis, 
1972},  while  in  other  studies  color  Was  found  to  reduce  learning  time 
(VanBuskirk,  1932;  Funkhouse,  1968). 

The  lack  of  conclusive  data  on  the  effect  of  color  in  rela« 

tion  to  acquisition  and  retrieval  time  Prompted  Berry  (1974}  to  state 

that  an  investigation  should  be  conducted  utilizing  color! 

.  ,  ,  In  an  Internally  or  self-paced  format  rather  than 
externally  paced*    in  this  way,  the  time  with  which 
students  interact  wUh  the  vis'-al  materials  could  be 
examined  as  a  significant  variable  contributing  to  the 
effectiveness  of  color  as  a  cueing  device*  '  (p.  115} 

tn  response  tc  'his  need,  a  study  was  conducted  by  Lamberski 
(t980a)  investigating  the  relationship  of  achievement  to  time  with  self- 
paced  teaming  and  test  ntateriais*    Lamberski  found  what  the  mean  time 
(minutes)  that  subjects  required  to  work  through  a  color  coded  instruct 
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tional  booklet  was  significantly  greater  than  time  needed  to  work  through 
the  instructional  booklet  in  black/white*    tamberski  further  found  a 
four-way  interaction  among  presentation  materials  (color  or  blsck/whtte) , 
evaluation  materials  (calor  or  black/white),  retention  testing  (immediate 
and  six-week  delayed),  and  type  of  task  test  (drawing,  identification, 
terminology^  and  comprehension)  when  the  dep^n«  int  variable  was  the 
amount^cF  time  needed  to  interact  with  each  task  test*    Most  of  this 
interaction  appi^ared  attributable  to  subjects  who  had  received  the  color 


coded  Instruction  and  later  received  the  color  coded  test  materials; 
this  was  particularly  evident  for  the  more  visual  task  tests* 

Efficiency  of  a  Color  Code 

In  a  new  analysis  area»  researchers  have  attempted  to  analyze 

the  relationship  between  learner  act)Ievement  of  concepts  and  the  time 

needed  to  interact  with  color  materials*    The  rationale  is  that  the 

message  should  be  designed  not  only  for  Its  achievement  effect  but  also 

for  the  message  efficiency*    Efficiency^  defined  as  achievement  per 

unit  of  tlme>  has  been  expressed  in  several  different  formulas*  Lamber- 

ski  and  Roberts  (1979)  have  observed  t^  ;  relationship  using  achievement. 

divided  by  instruction  tlme»  achievement  divided  by  test  time»  and 

achievement  divided  by  instruction  and  test  time.    Lamberski  (l980a) 

has  observed  the  relationship  using  achievement  gain  (post-Instructlon 

achievement  m;nus  pre*InstructIon  knowledge)  divided  by  total  time 

(time  on  Instruction  plus  time  on  test).    The  observed  results  of  thes'e 

formulas  have  generally  favored  subjects  who  received  self-paced  color 

coded  Instruction  material  ^nd  self-paced  black/wHIte  evaluation  material* 

However^  these  exploratory  analyses  have  not  been  statistically  analyzed, 

^  Recently^  Lamberski  and  Myers  (l980)  conducted  a  study  to  assess 

the  efficiency  (achievement  gain  per. instruction  time)  of  a  verbal  and 

* 

visual  cplor  or  black/white  code  when  used  in  self-paced  learning  and 
test  fnafirlals.    Sy  accounting  for  the  guessing  and  prior  knowledge 

of  the  subjects^' and  by  accounting  for  the  dlfferenj  time.joecessary  for 

—  —  .  f 

processing  infonnation  at  acqui3ltion  for  each  t**eatment  condition^ 
* 

It  was  sh^^wn  that  coloi^  and  black/white  coded  materials  produce  similar 
efficiency  results. 


They  concluded  that  the  unlimited  time  allowed  by  the  self- 
paced  Instructional  materials  benefited  the  students  who  received  the 
color  coded  instruction  by  permitting  necessary  and  sufficient  rehearsal 
time*    However,  the  acquiring  of  these  concepts  was  time  consuming, 
causing  efficiency  means  comparable  to  subjects  who  received  the  black/ 
white  materials. 

These  findings  support  previous  research  {Hock  and  Egeth,  1970; 
Dwyer,  1972;  Young,  1973;  8erry,  197^^;  Galbraith,  et  a1.,  i975)  which 
concluded  that  the  increased  attention,'  motivation^  preference,  code 
switching,  processing  interference  or  rehearsal  with  accompanying 
physiological  changes  associated  with  the  use  of  color  may  be  detrimental 
or  produce  no  significant  achievement  effects  unless  appropriate  pacing 
or  time  is  allotted.    It  is  this  quality  and  quantity  of  interactive 
time  which  has  been  suggested  as  the  most  important  of  all  learning 
variables  (81oom,  197M* 

it  should  t>e  noted  that  in  this  (Lambersk:  &  Myers,  I98O} 
and  in  previous  studies  (Lamberski,  I980a;  Lantf>erskl  S  Roberts,  1979) t 
a  wide  range  between  individual  students  was  noted  for  processing  time 
on  instruction  and  task  tests  suggesting  further  replication  or  extension 
of  the  interactive  materials  themselvess* 

In  Conclusion 

The  purpose  of  this  review  was  "to  provide  evidence  of  the 
effect  of  color  cueing  and  cooing  on  instriction  and  test  materials* 
Specifically  the  studies,  categorized  anj  presented  within  selected 
interrelated  criteria,  werr  intended  to  provide  a  literature  framework 
for  future  investigations*      jaknesses  of  past  research  have  been  a 
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limited  survey  of  the  literature  and  a  lack  of  conceptuan2:ation  of  the 
interrelated  variables  which  determine  color's  effectiveness.-  These 
weaknesses  We're  usual  ly^found^Tef  lected    in  the  use  of  biased  experi- 
mental materials  or  in  the  use  of  inappropriate  research  design  method- 
ology to  control  or  explain  these  biases.    However,  given  the  vastness 
of  the  literature  base,  several  conclusions  may  be  derived.    The  reader 
is  encouraged,  since  these  conclusions  are  derived  acrossed  the  cate* 
gorized  criteria,  to  refer  back  to  the  specific  literature  for  more 
detailed  descriptions  of  the  research  findings. 

Ttie  instructional  value  of  color  appears  highly  dependent 
upon  the  complexity  of  the  task  tn  the  materials  and  perceived  response 
requirements  by  the  learner.    It  is  known  th^t  color  is  preferred  in 
learning  materials  and  can  be  used  to  focus  attention  and  provide  moti-, 
vationl    Furthermore,  color  has  .been  shown  to  have  a  physiological 
basis  in  the  coding  of  perceptual  stimuli.    This  color  advantage  has 
particularly  been  shown  to  facilitate  discrimination  in  perceptual 
situations  where  compliexity  or  quantity  may  preclude  the  use  of  other  cues- 

Color  was  found  to  be  of  value  in  non-meaningful  tasks, 
especially  if  other  perceptual  cues  lacked  physical  form  differences 
or  were  low  in  associative  value.    The  application  of  color  to  mean-  / 
ingful  tasks  appeared  reiated  to  the  interaction  between  learner  and 
materials,    tn.  extern?-l  ly  paced  materials  (passive),  color  appeared 
to  be  secondary  to  other  salient  features.    If  the  task  in  passive  materials 
became  confusing,  especially  in  simultaneous  audio  and^visual  materials, 
the  learner  selectively  attended  to  a  preferred  mode  as  the  functional 
stimulus;     in  most  adult  learners  this  preferred  mode  is  verbal  though 
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In  some  incidences  an  integrated  verbal  and  visual  strategy  may  be  ^ 
-utiUzed*    Thus»  |f^color  was  central  to  concept  instruction^  and  if 
it  was  selected^  color  facilitated  learning, 

The  literature  surveyed  also  reinforces  that  unless  structuring 
strategies  like  color  were  perceWed  to  be^or  told  to  be  Important* 
"the  learner  may  have  filtered  out  relevant  information*    Thus>  In 
Lfnstructured  situations^  older  learners  are  found  to  be  In  a  highly 
favorable  position  to  learn  from  purely  auditory  or  print  materials 
negating  the  relevant  visual  code,     In  structured  situations^  however^ 
older  learners  appeared  to  have  the  encoding  and  rehearsal  strategies 
necessary  to  use  an  integrated  code  system  like  color*    Younger  learners 
generally  have  been  found  to  benefit  from  color  cues  In  pa'-.sive  materials 

J  ■     ■  " 

due  more  to  motivational  than  Identified  cognitive  fuCY^tions, 

Color  codes  have  been  found  to  be  ineffective  in  passivfe 
materials^  apparently  due  to  insufficient  learner-material  Interactive 
time.    However^  color  codes  have  had  more  success  in  facilitating 
verbal  (reading  and  phonic)  performance  in  setf-paced  materials  (active), 
and  recently  the!r  application  to  more  complex  cognitive  learning  has 
been  evidenced  in  the  literature* 

The  value  of  color  in  retrieval  tasks  again  appears  highly 
t^sk  related*    Color  cues  appeared  to  fact  1 1 tate  recall  of  low  perceptual 
tasks  which  were  highly  visual  »  whi le  the  fac 1 1 i tati ng  value  of  color 
cues  in  more  verbal  tasks  was  not  suppc/ted*    However^  color  codes  have 
been  found  ta  facilitate  achievement  In  complex  cognitive  tjelf-paced 
tasks»  partlcuiariy  with  the  more  visually  requiring  tasks. 

It  has  al:o  been  stated  th<v.  color  should  Inhibit  forgetting^ 
particularly  when  an  tipmediate  post-instruction  test  Is  admi nt 'Stered , 


However,  there  is  research  whtch  suggests  that  the  value  of  color  in 
testing  materials  is  only  for  low  perceptual  tasks,  having  nojsignifi- 
cant  effect  in  more  complex  tasks* 

The  relationship  of  color  to  time  remains  unclear;    at  best 
the  relationship  was  dependent  upon  complexity  of  the  perceptual  task, 
selected  code  strategy,  and  required  response*    Color  may  reduce  time 
!n  low  perceptual  tasks  depending  on  limited  or  umlimited  time  given 
to  the  learner;    but  the  re lat ionship  of  color  in  more  complex  tasks  is 
highly  dependent  on  the  interrelatedness  of  several  variables*    Hock  and 
Egeth  (1970),  speaking  on  time  In  complex  color^^ord  interference 
tasks,  suggested  that  increased  time  for  color  should  appear  in 

tasks  which  involve  the  cognitive  apparatus"  rather  than  in  'low-level' 
perceptual  tasks''    (p«  30Z)  .    This  appears  supported  for  concept 
acquisition  but  findings  for  concept  retrTev^VaTe  stTri^iirneed  Iff  ^~ 
further  investigation* 

Lastly  new  methods  such  as  efficiency  analysis  or  certain 
learner  aptitudes  (Chute,  1*?79)  appear  to  offer  design  methodology 
whicfj  may  fur*'*'^;r  explain  the  cognitive  functioning  and  processing  of 
color  stimuli*    However,  the  base  of  this  research  needs  further  expansi 
and  rep] i cat  ion* 
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VISUAL  INSTRUCTIONAL  STRATEGIES  AMD  COGNITIVE  STYLE  " 

Arvo  Leps  K 
^  *        California  State  University, 

Northrx^ge  '  ^ 

INTRODUCTION  tf  .  '  ' 

Tliis  research* endeavored  to  develop  and  evaluate  instructional  materials  that 
vibuld "match  the  needs  of  learners  Ident^fl^  a5  "holistic"  in  their  learning  prefe^ 
renctt.    Thus,  the  study  followed  the  aptitude-treatmen^feClnteractlon  format  J:o  assess 
possible  match/inismat{:h  situations  between  learner  variables  and  instructional  vari- 
ables.   xHe  research,  hypotliesis  was  that  matching  learner  preferences  (herein  termed 
as  ei£Hef  '^'holistic"  or  "serialistic")  with  instructional  tr-eatment  configurations 
(herein  termed  "j[K)n-lin^ar"  and  "linear,"  respectively)  would  yi&ld  better  perfor- 
mance than  would  the  corr^^sponding  mismatch  conditions,  and  would  do  so  at  a  statls* 
tically  significant:' level .  \ 

RATIONALE  ' 

This  study  was  prompted  by  several  concerns:  first,  to  improve  learning,  cog- 
hitive  style  litetature  has  been  exhorting"  the  instructional  design  community  to 
identify  .and  develop  materials  to  Viatch  the  various  learning  stylesi  second,  hemis- 
phericity  r^esearch  which  derives,  from  studies  nOf  the  "split  brain"  and  has  repeated- 
ly  drawn  elusive  parallels  to       cognitive  style,  as  well  as  research  on  "appositio-* 
nality"  (Bogen,  1969)_have  both  indicated  that  many  complex  aspects  of  visual  lear- 
ning  may  reside  in  that  right-hemispheric  "appositionality; "    third,  learning  from  ^ 
so-called  non*-iineai?^visual  presentations  (Allen 'fi  Cooney,  1963)  is  being*  more-and- 
more  thought  of  as  a'powerful  tool  for  informing  viewers  and  has  consequentlj'  led 

to  the  blossoming  of  the  multi-image  presentation  Indus  try  ,))even  though  little  in 

\ 

the  way  of  concrete  demonstration  of  Its  instructional  strengths  has  been  shown  since 
Brydon's  1972  study;  and  fourth,  studying  thesfe  questions  seemed  amenable  to  an  ex- 
perimental desijgn  that  would  follow  the  aptltu<ie-treatment  interaction  model  with 

.which  the  researcher  wanted  to  experimjent,  using,  the  stepwise  mu3  iple  regression  ■ 

*  *      "  ^  \ 

analysis  technique  (-recommended  for  such  research  by  Cronbach        low,  1977)-  and  which 

is  reaiSLy  analyzable  usin^  the  SPSS  comput^lzed  statisjtical  analyssls  package. 

Various  Informal^  sources  also  suggested. that.this  same  non-linear  presentation 

technique  might  turn  out  to  provide  a  match  for  hoMstic  learners  (e.g.,  salesmen, 

are  viewed  as  essentially  holistic  problem  solvers  seem  exceptionally  open  to 

muXti!ritea"ge. presentations  and  the  simultaneity  ascrii^ed  to  holistic  processing  is 

*    The  work  reported  herein  represents  a  part,  of  a  study  conducted 
for  the  doctoral  dissertation  submitted  to  ::he  Graduate  School 

of  Education,  University  of  California,  Los^jjgeles.  3l 


certainly  an  integral  compolient  in  the  conueptualization  of  multi-imagery)  •  Con- 
sequently this  type  of  match  was    considered,  as  a  proper  research  vehicle*  , 

VARIABLES 

Tlie  cognitive  style  question  has  been  undergoing  extensive,  investigation— 
especially  as  regards  the ^field-dependence/independenoe  duality  (already  under  dis- 
cussion at  this  meeting)  and  which  the  ETS^based  group  under  the  leadership  of  the 
late  Herman  Witkin  (Witkin,  Oltman/  Cox,  Ehrlichman/  Ham,  £  Ringler/  1973,  and  sup- 
ple«'^nts  in  1974  and  1976)  has  documented  with  over  2000  reports.    This  study  also 
took  into  consideration  the  fleld-dependence/independence  variables  (although  not  by 
using  the  conventional  measiireSf  namely  the  trod-^and-f rame  test  or  the  Embedded-^Fi^ 
gures  Test)  while  also  attempting  to  include  the  hemisphericity-based  appositionality 
/propositionality  (VI*)  duality  into  the  variabie. 

Bogen  defined  propositionality  to  include  most  of  our  conventional  verbally- 
orientedf  sequgn^ial  types,  of  learning/  whereas  the^less  obvious  (because  of  its 
residing  in  the  "silent  hemisphere*^)  appositionality\ncludes  various  non-sequential 
or  simultaneous /Visual/  gestalt-organization-oriented  types  of  learning* 

The  measures  of  appositionality  that  have  been  used  are  the  gestalt-closure 
tests  (typically/  the  one  designed  by  Street — and  publislied  in  1931 — although  others, 
^xist  as  well)  wherein  those  that  perform  well  on  them  are  considered  appositional* 
Those  who  do  well  on  verbal  or  sequential-^reasonihg  tasks  are  labelled  as  propositio- 
nals.    Because  the  two  capabilities  are  not  mutually  exclusive  (because  here  two 
different  tests^^sre  used/  as  con^arcd  to  the  f ield-dependence/independence  variable 
whidi  is  based  on  one  single  test)  individuals  can—as  regards  appositionality/propo- 
sitionality "enjoy  either,  both/  or  neither  to  varying  degrees*    This,  in  turn  has  ^led 
to  the  investigation  of  what  appears  as  a  more  interesting  appositionality /propositio- 
nality  (or  A/P)  ratio  which  has  resulted  in  some  interesting  studies  (Bogen^  DeZure/ 
TenHouten/  and  Marsh/  1972  and  Harshman/  Crawford,  and  Hecht/  1976)- 

In  this  study  the  attempt  was  made  to  go  even  one  step  further  and  to  look  for 

an  even  more  complex  composite  labelled  **holistic"  or  non-^linear  learning  preference 

versus  a.  "sfirial""  or  linear  preference  which  were  to  include  field-dependence  and  in- 

dependence  in  the  ratio*     (lliuS/  field-dependenca/  or  rather  its  inverse/  enters  into 

the  de;K>minator  of  the  new  H/S  ratio/  since  one  can  expect  that  field-^independence  and 

propositionality  represent  fairly  identical  learning  abilitiesr*}    Consequently/  three 
*  ^  ^ 

measures  were  used  ^to  identify  the  learners — these  being:  Gestalt  Completion*  Vocabu- 
lary*  and  Hidden  Figures  tests*  All  three  were  drawn  from  the  ETS  "Kit  of  Factor  Re- 
'ferenctd  Cognitive  Tests"  after  a  pilot  study  indicated  that  other  tests  (which  would 
have  been  somewhat  more  difficult  to  use)  preferred  by  previous  researchers,  correla- 
ted well  with  the  ETS  measures  (and  appeared  to  asses  the  same  qualities)  and  could 
consequently  be  omitted  for  the  sake  of  simplicity* 


The  "treatments"  that  were  developed  to  provide  a  match  or  a  mismatch  to  the 
cognitive  style  ratios^  weiB  two  instructional  programs.    Their  differences  derived 
from  multi^image  research^    Both  were  pre-programmed  tape-slide  presentations  that 
were  specifically  designed  for  this  study*    They  provided  accelerated  overview  intro- 
ductions to  the  basics  of  photography*    The  linear  version, us^d  a  conventional  ".^^lide 
show"  organiaation,  whereas  the  non-linear  version  was  executed  in  the  st/le  of  single 
slide  multi-'imagery *    That  is,  each  consecutive  slide  represented  a  composite  of  from 
one  to  four  individual  slides,  so  copied  onto  one  slide  as  to  simulate  a  multi-projec- 
tor, multi-screen  presentation*    The  content,  organization,  and  "crucial"  images  were 
the  same  in  the  two  presentations^    Both  had  about  158  slide  changes — however,  the  I 
multi-image  version  offered  250  different  images  as  compared  to  the  158  in  the  con-  \ 
ventional  version*    Ttie  multi-image,  or  non-linear,  version  rar^  about  33  minutes  with 
a  condensed,  rapidly  paced  narration  whereas  the  conventional,  or  linear,  version  ran 
42  minutes  with  a  more  leisurely  paced  and  somewhat  more  conversational  narration* 
Thus,  the  non-linear  presentation  offered  visual  redundancy  and  simultaneity  and  the 
linear  version  verbal  redundancy  and  relaxed  pacing.  -      .  ^ 

'  Another  factor  that  *the  study  included  as  independent  variables  were  both  the 
timing  and  the  mode  of  testing  for  the  learning  resulting  5rom  the  instructional  treat- 
ment.   Learning  was  measured  with  both  immediate  postbests  as  well  as  . with  delayed  re- 
tention tests  using  two  sets  of  coiuiterbalanced  tests  in  three  modes:  constructed  res- 
ponse, multiple  choice,  and  pictorial  interpretation. 

Lastly,  it  became  apparent  that  (because  of  random    assignment  to  the  the  two 
treatii^nt  groups)  the  inclusion  of*  residual,  pretest  scores  as  a  covariable  was  logi- 
cally necessciry.  '  Cutoff  scores  on  the  pretest  were  used  to  remove  from  the  study 
those  learners  who  were  already  familiar  with  the  subject  matter.    However,  it  was  . 
apparent  that  performance  averages  below  the  cutoff  level  differed  for  the  two  groups 
and  hence  needed  to  be  accourited  for  in  the  multiple  regression  analyses. 
METHOD  ^ 

An  initial  participating  population  of  about  250  college  students  bscame  reduced 
by  attrition  at.  several  stages  to  a  sample  of  190  whichpretesting  further  reduced  tq 
the  150  who  were  available  for  analyaing  the  immediate  posttest  results  with  about  112 
participants  available  for  delayed  retention  test  analysis.    Participants  provided 
some  demographic  and  preference  data  and  iinderwent  pretesting  for  content  familiarity. 
They  then  completed  three  measures,  all  drawn  from  the  1976  edition  of  the  ETS  "Kit  of 
Factor  Referenced  Cognitive  Tests,"  earlier  versions  of  which  were  rp^ferred  to  as  the 
"French  Kit."    The  selected  tests  were:    a)  the  Gestalt  Completion  Test  (CS'-l)  #  both 
parts,  b)     the  Esctended  Range  Vocabulary  Test  tV-3) ,  first  pa^rtr  and  c)     the  Hidden 
Figures  Test  tCP-l)  #  second  part*    Total  testing  time  was  thus  about  a  half  hour. 


Next,  the  participants  were  randomly  assigned  to  the  two  presentations, 
v^ich  were  followed  by  the  three-mode  posttest  packet  that  also  included  some 
affective  inquiries*    The  posttest  required  5rt>out  20  minutes.    Following  a  delay 
of  some  days,  each  particpant  received  a  countei  balanced  alternative  form  of  the 
posttests  and  affective  inquiries  accompanied  by  questions  regarding  content-related 
activities  during  the  interim* 

The  test  results  were  scored,  tabulated,  and  coded  for  computerized  data 
processing  using  the  multiple  regression  subprogram  REGIIESSIOH,  available  in  ^ 
"package  form."    This  is  documented  in  the  second  edition  of  the  Statistical  Package 
for  Social  Studies  {SPSS) »    The  REGRESSIOH  program  enables  the  hierarchical  entering 
of  the  variables  so  as  to  account  for  the  effects  of  all  possible  variables  before 
one  attempts  to  ascertain  any  interactions  due  exclusively  to  the  aptitudes  and 
treatments  being  investigated*    To  test  for  the  presence  or^ed>sence  of  statistically 
significant  interactions,  the  variables  were  entered  iqto  the  equations  for  each  of 
the  six  outcane  measures  using  the  following  order:    a)  performance  on  the  covarying 
pretest  (below  cutoff  point),  b)  performance  scores  on  the  various  single  (or  cc»n- 
bined)  cognitive  style  measures,  c)  the  treatment  varied>le  (coded  as  either  "1"  or 
"2"),  and  d)  the  various  interaction  constructs  obtained  by  multiplication  of  the 
cognitive  style  outcomes  with  the  treatment  code*     (For  details  on  the  analysis/ 
cf»  Kerlinger  &  Pedhazur,  1973.) 

Thus,  each  of  the  three  ''modes/"  or  measures  of  learning  (either  when  used  as 

immediate  posttest  or  as  delayed  retention  test)  was  evaluated  in  terms  of  the 

holistic/serialistic    S/H)  ratio  as  well  as  in  terms  of  performance  on  each  of  the 

component  measures  of  cognitive  style*    The  H/S  ratio  .was  derived  from  standardized 

"T-scores"  computed  from  the  gestalt  completion  (GES) ,  the  vocabulary  (VOC) ,  and  th^ 

hidden  figures  (HFG)  test  sc9res  as  followst 

„      _  2  X  (r--score  of  GES)  ' 

^    "  (T^score  of  VOC)  +  T^-score  of .  HFG) 

As  secondary  considerations  of  the  study,  the  presence  of  any  stati^stically 

significant  aptitude  effects  on  the  learning  outcomes  were  check^,  as  were  any 

treatment  main-effects  dn  performance*    Last,  some  of  the  possible  interactions  based 

in  the  affective  domain,  as  determined  by  opinion  questions,  were  also  statistically 

evaluated* 

RESULTS  ^  ■  ■ 

No  Statistically  significant  aptitude- treatment  interactions  emerged  from  the 

re<^ression  analyses  performed  on  the  data*    Preliminary  analysis  had  yielded  some 

substantial  interactions*  but  further  inspection  of  the  data  indicated  the  need  to 

incorporate  pretest  scores  as  covariates,  which  in  turn  eliminated  the  observed 

interactions*    Thus,  the  research  hypothesis/  or  the  expectation  of  the  matching 
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conditions  (holistic  learners  and  the  non-linear  instructional  treatment  as  well  as 
serial,  learners  and  the  linear  instructional  treatment)  yielding  better  outcomes  ^ 
than  the  mismatching  condition/  could  not  be  supported. 

Some  secondary  observations  of  interest  vere  i^^ade*    Thus,  an  interaction  between 
instructional  strategy  and  testing  mode  was  observed:  those  receiving  the  linear, 
more  verbally-oriented,  presentation  performed  significantly  better  on  the  task 
requiring  writing*  the 'answers  out  longjtiand,  than  did  the  group  receiving  the  more 
visually-oriented  presentation*    Hence,""  written  responses  seean  easier  to  produce 
following  a  more  verbal  instruction*    i^lso,  a  significant  increase  in  delayed  re-'  ^ 
Mention  test  scores,  on  the  task  ]>ased  on  multiple-choice  answers,  was  observed  - 
compared  to  performance  on  the  immediate  posttest*    However,  this  effect-was  not 
significantly  related  to  any  treatment  differences*    Apparently, .  the  frequently 
mentioned  improvement  in  retention,  associated  with  multi^image  presentations, 
applies  equally  to  learning  from  all  "slide-shows"  (no  matter  in  which  format)  so 
long  as  learning  is  measured  by  multiple-choice  tests*    None  of  this  improvement  could 
be  related  to  the  respondents'  between-tests  activities,  and  hence  cannot  be  ascribed 
to  any  acquisition  of  additional  information. 

Another  interesting  observation  was  the  discovery  that  very  few  college 
students  could  be  considered  to  be  "^holists"  in  the  sense  of  the  H/S  ratio,  that  is 
those  who  score  high  oh  the  9estalt  closure  test  while  simultaneously  scoring  low 
on  both  vocabulary  and  hidden-figures  tests*    Indeed,  if  a  score  in  the  top  or 
bottom  thirds  of  each  measure  were  required  to  assign  a  participant  to  the  "high" 
or  thft  "low"  classification,  then  less  than  10%  of  the  entire  sample  of  190  would 
fall  into  the  combined  "holist'J  ^nd  "serialist"  categories,  with  90%  falling  into 
a  "middlte^of  the  road"  category.    Thus  a  .possible  "filtering  out  process"  appears  to 
take  ^lace  in  our  educational  system  which  may  make  the  effort  to  design  special 
"mat/^hed"  instructional  materials  a  trivial  task*    This,  of  cQurse,  does  not  prove 
that  some  other  construct  similar  to  the  H/S  ratio  may  not  be  found  to  yield  more 
meaningful  results,  or  that  more  interesting  results  couldn't  be  found  with  different 
populations*. 

IMPLICATIONS 

It. is  not  possible  to  identify  whether  failure  to  find  interactions  between 
treatments  and  aptitudes  can  be  said  to  result  from  a)  no  such  interactions  being 
possible,  b)  the  treatments  not  having  the  axpected  characteristics,  or  c)  the 
cognitive  style  measures  not  measuring  the  expected  "holistic"  or  "serialistic" 
learning  preference* 
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other  research  has  used,  different  measures  and  some  have  obtained  observable 
differences  witli  some  treatments,  but,  typically  quits  different  statistical 
analyses  were  used*    The  treatments  in.  this  study,  in  an  effort  to  make  them 
"ec:>iogically  valid"  as  exanriples  of  "linear**  an^  **non-linear"  presentations,  did 
not  maintain  most  of  the  variables  constant  between  them.    Thus,  future  studies 
done  ^in  this  vein,  should  Consider  retaining  both  the  time  and  narrative  constant 
while  only  varying  the  visual  aspects »    Furthermore,  there  also  exists  the  opposite 
possibility  of  making  the  two  versions  even  more  divergent  by  modifying  the  internal 
conceptual  organization  of  trie  non-linear  version  so  as  to  make  its  logical 
development  non-linear  as  well. 

^n'addition  "to~the  measures  used  in  this  study,  thei.'e  exist  numerous  other 
appropriate  cognitive  measures-even  of  gestalt  completion,  or  holistic  processing— 
which  merit  further  consideration.    Both  the  "Mooney  Paces"  (Mooney,^  1957)  as 
well  as  other  possible  face  recognition  taskn  suggest  themselves  as  likely 
candidates  for  measuring  holistic  aptituOes.    Similarly,  it  maybe  worth  waiting  to 
see  what  kind  of  success  the  new  computerised  "Spy  Ring  History  Test"  recently 
available  frocn  B.C.E.  Scott  might  enjoy  (cf.  Pask  &  Scott,  1972)  as  a. novel 
"holistic"  neasure.  , 

One  of  ^he  benefits  to  be  derived  from  this  study  may  well  be  the  methodology 
used  here  for  attacking  this' type  of  problem.    It  is  felt  that  it  is  probably  somewhat 
more  cautious  in  ^  its  approach  than  many  others  that  the  author  has  encountered  in 
the  literature  and  would  be  well  worth  considering  when  developing  future  aptitude- 
treatment  interaction  research  designs. 


4un  ■  .. 
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INTRODUCT'tON  .  . 

In  inos"t  comren-tional  clasaroorasf  1;es"ts  *are  used  almosl; 
exclusively  for  evalua-tion  (Paige*  1966) »  with  a  high  grade 

^>eijng  "the  ^only-reward  for  student  achievement.    Tests  are 
scheduled  infrequently,  covering  correspondingly  large  blocks 
of  subject  matter.    Often  feedback  is  long  delayed;    In  addi- 
tiorit  observable  posttest  behavior  demonstrates  repeatedly 
that  such  procedtires  or  traditional  testing  "practices  are 

^inore  likely  *'to  terminate  study  tfean  to  initiate  or  guide  it" 
(Hammer  and  Henderson*  1972,  \p.  25). 

Over  the' last  decade*  a  prpmising  computer  assisted 

'    .  ■   -       "  \  ■  - 

instructional  strate^r  for  the  Improvement  of  instruction  has 
.  emerged.    The  most  ipopular  version  of  this  innovation  is  known 
as  Computer  Generatedt  Repeatable  Testings (C6RT)*    This  new  . 
system  of  instruction  is  /intended  to  maintain  moderate  moti- 
vation  in  students  throughout  the  semester  rather  than  to 
induce  the  loaf-and-cram  cycle  of  study  and  **the  apathy- 
anxiety-hostility-frustration  cycle**  (Jensen,  1973f  P.  28) 
of  emotion  and  motivation.    Computer  test  generation  and  scoring 
provide  efficient,  low  cost,  quality  procedures  for  repetitive 

^uations  of  performance  using"  unique  but  equivalent  exam- 
ina-mtn  forms'  (Ansfi?ld»  l973i  Cohen  and  Cohen,  I973i  Dudley, 

1973l  Haifen^r' and  Henderson,  1972i  Jensen,  1973i  Menne»  1973l- • 

\ 


Prosser»  1973).    However*  mosl;  a-t-temp-ts  a-t  compulier  -fcesl; 
generaliing  hav.e  centered  on  the  production  of  pencil  and 
paper  varieties  of  multiple-choice »  true-false,  and  matching 
items  "which  lack  the  provision  for  immediate  fee4i>ack,  and 
consequently  for  improved  learning**  (Cart^right  and  Derevensky, 
1975,  p.  2). 

An  alteamative.  method  to  CGRT  has  been  suggested  by 
Cartwright  and  Derevensky  (1975) •    ^hey  propose  allowing  the 
computer  to  actually  administer  the  test  and  provide  feedback 
immediately  on  each  test  item  as  it  is  encountered.  Franklin 
and  rterasco  (1977)  explain  this  alternative  method  as  **inter- 
active"  programs  which -pose -to  a -student*  sitting  at  a  tc2?minal» 
a  series  of  questions'*  '(p*  20)  and  immediately  evaluate  the 

■ 

It 

student's  response.^  Hershkowitz  and  Wo^cik  (1975)  identify 
other  beneficial  characteristics!  "  "  • 

Since  |ucJi  testing  systems  are  much  simpler,  both 
in  structure  and  implementation,  than  a  programmed 
leaimirig, module t  they  represent  an  alteamative 
approach  to  computer  .aided  instruction,  one  which 
is  easie^  for  the  .ito^cjphisticated  user  to  implement 
and  yet^oes  accomplish  trie  goal  of  assisting- 
subject  mastery  (p.l5). 
Perhaps  the  old  saying  'practice  is  the  best  of  all 
instructors*  is' really  a.  truism.   ,The  instructional  strategy 
of  interspersing  practice  tests  between  periods  of  conventional 


instruction  arvi  formal  examinations  is  attributed  to  Sidney 
L.  Pressey  (1SJ26*, .  1927-t  1950)-    This  practice  testing  strategy, 
which  is  terme<l  both  adjunct  auto-instruction  or  the  self- 
scoring  testt  presents  multiple*choice  questionst  requires  an 
active  response,  and  provides  immediate  knowledge  of  results. 

Little  (1934)  and  other  students,  and  associates  of  Pressey 
(Angell  and  Troyer»,  19^8;  Jensen^  i9^9t  Paiget  1966j  Pressey  " 
and- Kinsert  1964^)  have^bntributed  methods  of  implementing 
adjunct  auto-instruction.    Their  research- in  comparing  auto- 
instructional  me'^hods  with  conventional  classroom  method^s 
sti^i' constitutes  the  primary  source  of  Evidence,  that  auto- 
instructional  devices  offer  a  reliable  method  of  facilitating 

learning  by  supplementing  conventional  classroom  instruction. 

I  '  >     '        "  ■         '  ■ 

While  utilizing  similar  adjunct  auto-instructionail 

techniques,  presented  by  computer  assisted  instructiont  Gilman 

(1969)  researched  the  effects'  of  five  different  types  of 

feedback.    The  poor  results  .demonstrated  by  the  knowledge  of 

results  feedback  group  in  Gilman* s  study  raises  questions  as 

to  whether  this  mode  of  feedback  is  adequate  for  an  adjunct 

auto-instructiorial  program.    Most  of  ■  the  studiw^.  involving 

adjunct  auto-instruction  and  many  types  of  teaching  machines 

^  HI      t  <*  ■ 

have  utilized -knowledge  of  results  feedback  and  have  only 
informed  the  student  "whether  his  response  was  'correct*  or 
•incorrect**  . 

Comparing  the  results  of  his^five^  experimental  groupst 


Gilman  (1969)  concluded  thai;  the  learners  who  received  only 
the  'knowledge  of  results'  feedback  did  not  learn  as 
effectively  nor  perform  as  well  as  those  learners  who  received 
feedback  that  guided  them  to  the  correct' response.  Oilman's^ 
experimental  research  findings  are  in  agreement  v/ith  those  of 
Bryan, and  Rigney  (1956)  and  Montor  (1970).  Furthermore, 
Gilman  C1969)  reported  that  there  is  value  in  repeating  the 
program  items  until  ^the  learner  has  answered  all  items  success- 
fully.    This  procedure  provides  a  'drill*  type  of  practice 
in  a  test  situation.  ,  . 

The  old  maxim  'practice  makes  perfect*  is  a  combination 
of  truth  and  error.    A  great  amount  of  time  can  be  spent  on  ^ 
practice  with  little  or  no  improvementiii^learail^i^^ 
yet,  very^^ew^^oncfipts^^  can  be  developed  without  some 

practice.    Therefore,  is  it  the  practice  itself  or  the  conditions  ■ 
of  practice  which  'laaJce  perfect'?    To  solve  this  dilemma' 
edycatQrs  have  examined  tne  effects  of  massed  and  distributed 
practice  as  one  condition  of  learning. 

Dececco  points  out  that' **most  textbooks  in  the  past 
rather  flatly  report^  that  more  learning  resulted  from 
distributed  than  from  massed  practice**  (l968»  p.  3^6).  However, 
not  many  teachers  or  learners  have  taken  this  often  repeated 
statement  seriously.    This  is  evidenced  by  teachers  who  ignore, 
the  necessity  for  review  and  by  learners  who  continue  to  per- 
petuate  the  loaf-and-cram  cycle  of  studying  for  tests.  More- 
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over*  when  time  is  taken  into  account^  massed  practice  takes 
l^ss  time  than  distributed  practice*     h    *  •  ' 

How  to  make  the  time  spent  on  practice  or  review  t.. 
productive  is  therefore  an  appropriate  topic  to  be  considered 
by  all  educators*  to  the  end  that  the  practice  students  engage 
in  vdll  be  effective  .In  promoting' learning,  and  ecpnomical  in 
terms  of  the  time  given  to  it.    Through  this  study,  teacher 
education  majors  discovered  for  thems'elves  the  felative 
effectiveness , of  massed  and  distributed  pracvtice  in  reviewing 

V  \  ' 

meaningful  academic  subject  matter. 


Statement  of  the  Problem 
The  purpose  of  this  study  (Nelson,  1979)  was  to  compare 
the  effectiveness  o^  massed  and .distributed  practice,  using 
computer  assisted  adjunct  auto-instruction,  as  a  method  of 

content  review  with. college  students  of  v^trying  abilities* 

. .  c  /  _  " 

■  *  .  Hypotheses 

The  follovdng  hypotheses  were  tested  by  statistical  - 
analysis  of  the  data  collectedi     ,       ^  -  .     '  ; 

1.    There  is  no  significant  difference  in  mean  achievement 

* 

scores  for  high,  average*  and  low  ability  students. 

2*    There  ds  no  significant  difference  in  mean  achievement 
■for  students  under -the  ciontrolf  distributed^  and  massed 
practice  conditions* 


■  3.    There-  is  no  significant  intepaotion  between  students 
ability  levels  ^md  practice  conditions. 

METHODOLOGY 
Population^ 

The .population  consisted  of  the  students  enrolled  in 
the  three  iseetions  of  the  Introduction  to  Educational  Media 

CCS  _  ■  ^  * 

it 

(EDP-305)  taught  by  this  researcher  during -the  Pall  1978  term 
\.at  California  State  College*  California*  Pennsylvania*' who 
were. present  to  take  all  examinations  and  who  were  not 
repeating  the  course  (N=l08).  ,     ■  . 

The  group  wJts  comprised  of  108  students  755  males  and 
53  females).  '.;'A11  were  majoring  in  some  field  of  education. 
Seventy*were  juniors*  tWenty-five  were  seniors*  and  thirteen 
were  iaeelcing-certification.    The  ages  ranged  from  20^-to  H 
'  years  with  the  mean  age  teing  22.9.  .         ,      ,  ' 

A  personal  data  i^uiry  was  completed  by  each  student. 
The  data  collected  from  the  personal  data  inquiry  are 
summarised  in  Table  l  to  give  an'overall  description  of  the 
individuals  participating  in  the  study. 


Table  1 

Composition  of  Population  by  Educational  Major  and  Sex 

(N=108) 


Area  of. Concentration 

Male 

Female 

1 

Total 

Percent 

^Industrial  Arts    .  ■ 
.Education 

St 

31 

2.  ° 

33 

30.6 

Elementary  . . 
'  Education 

7 

25 

32 

29.6 

'Secondary- 
Education 

12 

6 

18 

16.7 

Special 
Education 

'  k 

13 

17  , 

15.7 

Barly  Childhood 
Sducatio^; 

1 

1 

7' 

8 

^ 

Total       t  > 

55 

53 

108 

Research  Design  Employed 
DU9  to  the  learners*  self-selection  of  the  Introduction 
.to  Educational  Media  sections  and  the  known  difficulty  of 
coaducting  2^  ?uithorized  experiment  without  the  learners 
being  aware  of  itf  this  researcher  assigned  the  preas^embled, 
intact  sections  randomly  to  treatment  groups. 

'  Since-  this  researcher  proposed  to  evaluate  three  levels 
or  variations  of  the  treatmentf  the  research  design  known  as 
the  Co^jmterbaXahced  Design  was  relected.    This  rotation- 
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type^-dtfsigrTseelcs  "to.  achieve  experimental  control  by  exposing 
all  groups, -to  all  levels  of  treatment  by  meanl  o'f^the^^L^^ 
square  arrangement  (Campbell  and  Stanley*  196'))* 

*   The  count ert>alanced  research  design  employed  in  this  . 
study  permitted  this  reseaarcher  tocrotate  the  same  level 'of 
the  independent  variable  (treatment)  among  differen;^  sections 
at  different  times  throughout  the  semester-long  duration  of 
the  experiment  with  each  section-  x^ceiving  equivalent  but 
different  units  of  work  (Best,  1970).    The  independent 
variable  was  identified  as  treatment  or  type  of  practice 
which  consisted  of  three  levelst  (1}  massed  practicet  (?) 
distributed  practicet  (3)  traditional  practice.    The  dependent 
variable  was  identified  as  achievement. 

As  shown  in  Figure  it  the  3x3  Latin-square  contained 
three  classifications)'  '  '   .    -  ' 

1.    Groups  of  learners  (sections)  '> 
\  2.    ExperimentaT  levels  of  treatment)  X^^jj^^^j  = 
traditional  practice,  the  control  conditiont 
^(dist)  ~  ^distributed  practice; 
^(mass)  •  "^s^®*^  practice 
3.    Times  or  order  of  experiment  sessions  (replications) 
T^  «  first  unit  of  study  for  a  period  of  four  weeks 
'  Tg  »  second  unit  of  study  for  a  period  of  four  weeks 
T^  a  third  unit  of  study  for  a  period  of  four  weeks 
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Time 


§,  B 
o 

k 


^(cnti) 

^(mass) 

^(inass) 

^(cntl) 

^(mass) 

^(dist) 

4 

Figure  i*    The  3x3  Latin-square  containing  3  classifications 
in  the  study. 


As  shown  in  Figure  if  there  were  three  variations  of  the 
treatment  applied  to  three  different  groups  in  such  a  way 
that*  (a)  a  different  treatment  was  presented  to  each  group 
each  timef  and  (b)  each  treatment  preceded  and  followed  each 
other  treatment  an  equal  number  of  times. 

After  all  the  experimental  sessions  were  completexl,  this 
researcher  turned  the  Latin-square  so  that  the  treatments 
became  coltutm  heads  (see  Figure  2).    Then  the  scores  were 
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recorded  in  each  cell  and  the  eolurah  mean  was  computed.  A 
eoiuam  mean  represented  the  average  score  for  all  groups 
when  exposed  to  the  particular  treatment  in  the  column  heading 
A  comparison  of  these  mean  scores  revealed  what  effect  the 
different  levels  of  the  independent  variable  had  upon  the 
group  iwrformaxice  • 

Treatment  Variations 


^(cntl) 

^.(dist) 

A 

^3  • 

tt. 

1  1. 

i 

1  ° 

;  ^2 

^3 

Pjigure  2..   The  3x3  Latin-square  containing  replications  ' 
in  the  study. 
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_  lEARNING  MATERIALS- 

The  textbook  used  in  the  course  was  AY  Instructioni 
TechnologYt  Media,  and  Methods*  5th  edition,,  by  Brown*  Lewis 
and  Harcleroad  (1977).    Permission  to  .prepare  the  computer 
assisted  instructional  modules  was  granted  by  the  senior, 
author  of  the  textbook*' Dr.  James  W.  Brown  (1978). 

Three  different  criterion  tests  were  used  to  investigate 

■S- 

the  extent  to  which  achievement  scores  w^re  dependent  upon 
treatment  level  received.    Each  consisted  of  twenty<?>five 
true-false*  fifty  multiple-choice*  and  twenty-five  matching 
dtems.    Based  upon  the  questions  suggested  in  the  manual  which 
accompanies  the  textbook*  this  researcher  constructed  the  tests. 

* 

All  learners  recorded  their  responses  on  optical-  scanning  forms. 
Having  been  used  the  previous  semester*  Sprihg  term  of  1978* 
a  summary  of  results  of  this  test  validation  is  presented  in 

t 

Table  2.  - 

Table  2      •  -  , 
Results  of  Validation  °of  Criterion  Tests 
(Spring  1978) 


unit  1 

'  Unit  2 

Unit  3- 

Number  of  persons 

94 

94  ■ 

Mean  Score 

•  73.99. 

■  68.94 

73-62 

Median  Score 

75.64 

68.50 

74.17  ■ 

Standard  Deviation 

.  9.08 

10.39 

9.14 

Reliability  Estimate  (KR-20) 

0.82 

0.85 

0.83 

'tot 


In  addition  -to  "the  -throe  cri-terion  -te3l;s»  -the  Otis 
fluick  Scoping  Men-tal  Ability  Tes-t  _CPorm..  FM)  and  -the-  Nelsor^ 
Denny  Reading  Tes-t  (Form  A)  were  adminis-tjared  in  order  -to 
iTwestigate  the  generalized  estiinate  of  mental  abiliHy  and 
reading  ability  of  each  learner*  .Each  learner's  cumulative 
(iu^ity  ^point^  average  was  also  obtained*    Only  to  satisfy  this 
researcher 's  curiosityt  a^^short  form  questionnaire  was  ad- 
ministered to  determine  students'  reactions  towards  computer 
assisted  ad j.xinct, auto-instruction  and.practice  schedules* 
*The  learning  materials  for  the  experimental  conditions 

consis-ted.  of  compu-ter  assis-ted  adluncjl.au.-t.Q=ins.-tr_iicjtijQnal  

programs  designed  and  programmed  in  -the  language  BASIC  by  -this 
researcher.    Computer  a3sis-te4  adjtmc-t  au-to-lnstruc-tion  was 
defined  as  an  ins-tjEUc-ti  onal  stra-tegy- of  in-terspersing  in-ter- 
active  practice  tesfSs in  a  drill  and  praptice  situation  to  a 
numbei^  of  students  simultaneously*    A  tutorial  atmosphere  was 
achieved  through  immediate*  personalized  knowledge  of  results 
and  explanatory  feedback  (Nelson*  I979). 

It  was  emphasized  that  the  computer  assisted  adjxmct  . 
auto-ihstructional  programs  were  not  meant  for  the 'instructor 
evaluation  purposes  but  as  aids^  to  the  learners'  learning  and 
jtheir  achievement  on  the  criterion  tests*    Therefore, .the 
learners  were  permitted  to  use  their  textbooks  and  any  notes 
they  had  dXiring  the  computer  review. 

All  of  these  adjunct  auto-instructional  programs  were 


programmed  in  BASIC  on  a  Sperry  Univac  -Virtual  Memory  Operating 
Sys1;ei)v'9  <VM0S/9)  eomputing  system.    No  Imowledge  of  pro-* 
gramming  or  coniputer  experience  was  required  of  any  learner. 

EXPERIMENTAL  TREATMENTS 

Both  the  distributed  and  the  massed  practice 'conditions 
interactively  administered  multiple-ciXoice  test  questions  in 
a  randomized  order  to  a  student  by  means  of  "sn  ASR-33  teletype 
terminal  operating  at  1^0  baud.  ^  The  student  typed  in  his  - 
response  and  was  immediately  informed  if  the  response  was 
correct  or  incotrect.    In  additiont  if  correct,  the"  learner 
received  a  feedback  statement  of  why  the  response- was  correct* 
This  statement  served  to  amplify  his  response.    However*  if 
incorrect*  he  received  a  feedback  statement  of  why  the  response 
was  incorrect  and  to  which  page  in  his  textbook  he  should  refer. 
This  statement  served  to  clarify  his  response.    Having  completed 
this  practice  test*  he  'received  a  personalized  progress 
report.    Then  all  questions  he  missed  were  reiterated.  This 
process  of  reiteration  continued  until  the  pre-deterrained 
criterion  level  was  reachedi  i.  e.»  all  questions  were  answered 
correctly.    Throughout  the  entire  computerized  quiz*' the 
learner  was  addressed  personally*  just  as  a  tutor  would  do. . 

In  the  distributed  practice  condition,  X^jj^g^j,  each  of 
the  four  major  topics  of  the  unit*was  reviewed  at  the  computer 
within  a  week  after  it  was  presented  by  means  of  conventional 


classroom  ins1;ruc1;ion.    That  1;opic  was  not  discussed  again... 
The  distributed  practice  condition  consisted^of  four  separate 
practii?^  tests;  each  test  consisted'of  ten  questions  taken 
from  .one  chapter  of  the  textbook  and  required  approximately 
twenty  minutes  to  accomplish.  ' 

In  the  massed  practice  condition,  X^jj^g^^gj,  the  entire 
unit  of  instruction  was  presented  by  means  of  conventional 
classroem  instmctionj  then' it  was  all  reviewed  at  one  time 
on  the  computer  terminal.    The. massed  practice  condition 
.consisted  of.  one  practice  test  coinprlsed  of  forty  questions 
taken  frm  four  chapters-  in  the  textbook  and  randomly  presented. 
The  questions  were  the  same  questions  asked  during  the  distributed 
practice  schedule;  however,  during  the  massed  practice  treatment 
the  students  spent  approximately  eighty  minutes  at  the  computer 

terminal  ,'during  the  week  of  the  scheduled  criterion  test. 

**  '  ■  ■ 

..In  the  control  practice  condition,  ^(^•Qj^-^i)t  students, 
having  received  the  conventional  classroom  instruction, 
reviewed  for.  the  criterion  test  in  the  traditional  manner, 
i.  e.,  without  any  computer  assistance. 

(   ■  -I 

SECURITY'  • 

This  researcher  concedes  that  absolute,  tight  security 
was  impossible.    Nevertheless,  the  learners,  who  were  not  in 
the  designated  experimental  treatment  at  the '.designated  time 
were  prevented  access  to  the  computer.    Thiswas  controlled  . 
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by  the  computer  /user-identification  numbers'  file,  fiach 
authorized  learner  ^((jis-t)  logged  ort  the  system  xmder  ti\is 
researcher's  user-identification  and  account  nuniber*    He  then 
identified. himself  with  his-  own  passcQde*    This,  passcode 
consisted  of  the  first  three  letters  of  his  last  name  and  the 
last  four  numerals  of  his  Social  Security  .number.  By 
requiring  such  a  double  combinatlont  security  was  maximized* 
In  addition,  when  "the  learner  in  this  distributed  practice 
experimental  treatment  group  reached. the  criterion  levelj  i.e., 
all  ten  questions  answered  correctly,  he  was  deiu,ed  access  to 
that  same  {urogram  again. 

The  authorized  learners  ^^'^(jjass)  ^^'ffSed  on  the  system' 
irnder  this  researcher's  user-identific.ation  and'accoimt  number, 
one' different  from  that  which  the  distributed  group  used.  The 
learners  in  group  Xj^j^ggj  also,  identified  themselves  with  their 
personalized  passcode.    Having  reached  the  criterion  level, 
all  forty  questions  answered  correctly*  they  were  not  permitted 
to  return  to  that  program  again.    This  was  accomplished  by 
instructions  embedded  within  the  computer  programU^^^elf *' 

To  prevent  the  paper  copies  from  circjaltf6ing  on  caittpus 

It  -""^ 

among  learners*  each  learner  upon  completion  of  %ach  program 
rolled  his  paper  copy  into  a  small  cylinder*  sepured  it  with 
.a  rubber  band  and  de|>osited  it  in  the  window  box  of  the  computer 
operator's  room.    Each  day  this  researcher  collected  all  paper 
copies  submitted.    Each  leamer  was  under  the  impression  thai; 


his  submitted  paper  copy  was  his  only  evidence  that  he  had 
completed  the  assignment^  however*  this  researcher  had  embedded 
instructions*withih  the  computer  program,  which  generated  com- 
puter filers  containing  all  pertinent  itiformation  concerning  - 

I 

each  leasmer's  performance.  .  \  • 

COLLECTION  OF  THE  DATA 
The  results  of  the  Otis  Quick-Scoring  Mental  Ability 
Test  "(Porm  FM)  revealed  that  the  generalized  estimate  of  the 
subjects'  mental  ability  or  intelligence  ^^uotient  ranged  from,. 

4 

130  IQ  to  88  IQ  with  a  mean  IQ  of  109  and  a  standard  deviation 
of  9.27.  ■    '  '  ' 

The  Nelson-Denny.  Reading  Test  (Form  A)  results  revealed 
that  the  subjects*  reading  vocabulary  .and* ^comprehension  ranged 
from  raw  scores  of  105  1^0  35  with  the  mean  raw  score  being 
76*.60  and  the  standard  deviation  21.74.    Using  the  grade 
equivalent  norm  table  which  accompanies  the  test  manual,  the 
grade  equivalents  were  14*0  (the  table  doesn*.^  go  beyond  the 
14.0  level)  i;o  8*^^  with  the, mean  grade  equivaa-^nt  being  13.2. 

The  quality  point  or  grade  average  of  eaca  subject .was  ' 

obtained  from  his/Aver  "transcript  by  means  of  computer  retrieval. 

The  highest  quality  polnVayerage  was  4.00i  the  lowest  quality 

point  average  was  2.00.    The\mean  was  3*02  and  the  standard 

deviati-on  was  O.56.  ,  \ 

■     \  .  * 

Presented  in  Table  3t  is  a  summary  of  the  results  reported. 
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"  Table  3  ~   - 

Suinmary  :of  the  Mean  Raw  Scores  snd  Standard  Deviatibns 
/  -  . 

of  thfe  Ability  Variables 

(N=i08)    -  . 


Ability  Variable^ 


Mean 
Raw  Score  < 


Standard 
Deviation 


iOtis  Mental  Ability 
Test  (Form  FM) 

Nelson-Denny  , 
Reading  Test 
(Form  A) 

.  Qual,ity  Point 
Average, 


.40*62* 

76. 60*^ 
•    3.02  ■ 


9.27 

21.7^ 


*  Interpreted  as  109  intelligence  quotient 
**  Interpreted  as  13.2  grade  equivalent 


Table  ^  presents  the  mean,  and  standard  deviations  of.  the 

f  - 

three  different  unit  criterion  -bests  which  were  used  to  . 
investigate  the  extent  to  wh5^h  achievement  scores  were 
dependent  upon  the  level  o^'  atment. 

Notice  that  for  each  unit  of ^study  the. massed  practice 
level  of  treatment  achieved  slightly  higher  mean  scores  than 
the  distributed  practice  level  of  treatment.    Also*  notice 
that  in  only  one  unit  (Unit  3)  the  coniro-i;  condillon  achieved 
slightly  higher  mean  scores  than  the  distributed  practice 
level  of  treatment.    The  lat-ber  might  be  attributed  to  the 


control  group's  desire  to  'beat  the  system*.  Many,  students 
Jboastfully  admitted that  ^sy  were  "consciously  reading, and 

*  — —    ^  ■ 

studying  these  lasV  four -chapters  to  be  able  to.  keep  up  with 
the  students,  that  will  be  using  the  computer.  •*  -  Perhaps 
^having  experienced  both  the  distributed  and  massed  conditions 
and  then  being  deprived  access  to  the  computer  served  as  a 
great  motirating  factor.    ,  ' 

* 

.      -         *   '        Table  if    -  ^  ^ 
Summary  of  Mean  and  Standaird  Deviations  for  the  Three 
•   .  Unit  Criterion  Tests  for  Each<  Group  and  Each 
.      ft      ■     '  lievel  of  Treatment  , 


* 

Unit- 1 

Unit  2 

Uni  t  3 

Con-(a:'ol 

Distributed 

Massed 

Group  A 
(N=37) 

75.81* 
(7.55)** 

()9.17.) 
Massed 

76.16 
(9.58) 

Distributed 

' '  Control 

Group  B 

77.70 
(7.72). 

71'.  31 
(9.22) 

(9.01) . 

}^8se1d 

Control  ■ 

Distributed 

Group  C 

77.77 

.(9.4oj 

■ .  67.12^ 
(10.78) 

73.97^  ^ 
(11.20) 

Total 
(N=108) 

77.07 
(8.21) 

70.22 
(9.86) 

74.77 
-  (9.89) 

♦*  Standard  deviation 

4 

* 
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DATA  ANALYSIS 

For  the  purpose  of  testing  all  three  null  hypothesest  it  - 

was  necess?iry  to  divide  subjects  into  groups  representing  highf 

average*  and  low  academic  abilities*   .Thereforet  the  following 

procedure  was  used  for  this  Ipurpose*    Subjects*  generalized  * 

estimates  of  mental  ability*  reading  scorest  and  cumulative 

quality^  ^oint  averages  underwent  a  Normalised  Transformation 

to, produce  scores^with.  a  mean  of  fifty  and  a  standard  deviation 

of  ten*    The  mean  of  these  normalised  scores  was  obtained  for 

each  subject  ^nd  was  considered  as  a  com;)rehensive  index/ of 

the  student's'  ability* 

*  Using  these  ability  scorest  the  total  population  o^the 

-  '  \ 

study  was  divided  into  three  ability  groups*    Low  ability 

level  students  were  defined  as'^^hose  students  who  scored  one- 
half  standard  deviatioht  or  lesst  below  the  mean*    High  ability 
^level  students  wisre  defined  as  thbscTstudents  who^ scored  one-  ' 
half  standard  deviationt  or  moret  above  the  mean*  Average 
ability  leVel  students  were  defined  as  those  students  whose  - 
score  fell  between  the  two  cut  off  points*    *  v       '  ^ 

The  total  means  and  standard  dibyiatioKs  presented  in 
Table  5  ret)resente  the  average'  score  for  all  groups  when 
exposed  to  the  particular  treatment  in  the^  column  heading*  A 
comp8aris<>^  of  these  ^ean, scores  reveals  that  the  cpntrpl 
treatment  level  resulted  .in  the  lowest  achievement  scorer  J 
massed  practice  level  of ,  treatm^&rit  resulted  in  the  ^ighe^t 


ft 

r 

Jr  » 

'1 

* 

* 

• 

Table  5 

f 

Means  a^d  Standard  Deviations  for  Achlevethent  in 

\  . 

• 

.  High,  Average,  and  Low  Ability  Groupings 

Ability 

■  W 

* 

Treatment 

■  ■  Total 

\    ■     ,  . 

CAn+r*rtl 

Difitrihuted 

Mae And 

f 

M  S.D. 

M  'S.D. 

.    M  S.D. 

High 

29 

83.0^  5.78 

8V.69  '  5.46, 

1  14 

.83. 20 

Average 

f  £*Vf     (  *  jiry 

9/^  Itfi      9  <1 

nlL  no    9  n'k 

73.5^ 

Low  * 

33 

64. 6x    8.53  , 

66.73  8.77 

68.33  '  8.3X 

■66.56 

Total 

108 

72.9'i'  9.8X 

74.74  9.69 

75.70  9.65' 

* 

4^23  ' 

■f 

< 

* 

f 

ERJ.C 

1 

f 

* 

--   ^  ,1 

achievement  score.    However*  upon  closer  exaialna'tlon>  It  is 
Interesting  to  note  that  both  the  high  and  the  low  ability 
level  groups  achieved  their  hlghsst  mean  scores.  exposed 
^o^lihe  sussed  practice  level  of  treatmc^it.    However*  the 
average  ability  group  .did  slightly  better  when  they  received 
the  distributed  practice  level  of  treatment. 

'   Two  way  analysis  of  variance  with  repeated  measures  was 
conducted  on* the  data  for  the  purpose  of  testing  one  (ability)* 
two  (treatment)*  and  three  (interaction  between  ability  and 
level  of  treatmentje    The  two  way  analysis  of  variance  with 
repeated  Measures  is  presented  in  the  suirmary  table  belovr>  . 

4 

Table  7  . 

^  Two  Way  Analysis  of  Variance  Nummary 

Table,  for  Achievement/ 


Sou]:>ce 

df 

•  MS  ' 

P 

Ability 
Error 

2 

105 

.  ^6510.14 

/  87.12 

/  ^ 

7^.75* 

Treatment 

/  205.13 

5.35*- 

Ability  X  Treatment 

k  i 

i7;ob 

Error 

210-  ,;' 

/ 

•38.57 

♦  Significant  at  the  .p  ^.01  level 

1 

■42-f  ■ 


The  results  of  the  two  way  analj'sis  of  variance  with 
repeated  measures  to  test  the  main  effect  of  ability  disclosed 
that  there  was  a  significant  difference  '(P=7^.73»  df=2/l05, 
P'^. Ol).    Also,  the  main  effect  of  treatment,  level  disclosed 
that  there  was  a  uignificant  difference  (P»5i35f  df=2/210, 
P^Ol).    The"  interaction  between  ;ability  and  treatment 
,yielded  a  nonsignificant  P  of  0.W-. 

Because  of„the  unequal  hymbers  among  groups, and  the 

two  way  analysis  of  variance  demonstrating  a  significant 

difference  at  the  .01  level*  the  more  conseiTfative  Scheff^  ' 

Test  for  Multiple  Comparisons  was  used  to.  isolate  the  com- 

pailrisons  between  the  mean.    It  was  found  that  there  was  a 

statistically  significant  difference  at  the  p  -^.Ol  level 

among  all  ability  groupsi  low  and  average,  average  and  high, 

and  high  and  low.    For  the  main  effect  of  treatment  level,, 

the  massed  practice's  total  mean  score  exceeded  both  the- 

distMbuted  practice's  and  the  traditional  practice's  mean 

scorei  however*  it  was  statistically  significant  a^  the  p  ^01 

level  only  when  compared  to  the  traditional  practice,  the 
f 

"control  condition. 

Therefore,  the  first  null  hypothesis  stating  that  there 
is  no  significant  differ  ^ce  in  mean  achievement  scores  for 
high,  average*  and  low ,acnieving  students  was  rejected.  The 
second  null  hypothesis  stating  that  there  is  no  significant 
difference  in  mean  achievement  for  students  under  the  control* 


distributedt  and'massed  practice  conditions  was  rejected*  The 
-third  null  hypo-thesis  s-ta-ting  -tha-t  -there  is  no  signifidan-t" 
in-terac-tion  be-tween  abili-ty  grouping  and  condi-tlon  was  no-t 
re  jec-ted. 

Therefore*  it  was  found  -tha-t  achieveraen-t  under  -the  -three 
condi-tiorts  of  prac-tice  was  differen-t  wi-th  college  s-tuden-ts 
of  varying  abili-ties.    High  ability  9-tuden-ts'  scores  were 
always  higher  -ttmn  average  and  low  abili-ty  students'  scores* 
no  matter. vifhich  treatment  they  received.    The  same  relationship 
existed-between  the  two  other  ability  groups' , scores,  also. 

It  was  also,  foi^d  that  college  students  do  achieve 
differently  when  they  review  ifor  a  test  in  the  traditional . 
manner,  under  a  condition  using  computer  assisted  adjunct 
auto-instruction  with  distributed  practice,  and  using  computer 
assisted  adjunct  auto-inetruction  with  massed  practice.  The 
least  effective  method  of  reviewing  was  found  to  be  the 
traditional  manner  or  the  control  condition.    Th^  most  effective 
method  of  reviewing  was  found      be  using  coiDputeV assisted 
adjunct  auto*instruction  with  the. massed  practice  schedule. 

In  additiont  there  was  found  to  be  no  interaction  between 
the  students'  ability  levels  and  the  level  of  treatment 
received* 

Positive  student  attitudes  were  revealed  by  means  of  a 
five  item  multiple-choice  questionnaire.    The  students  reported 
that  they  would  have  received  less  out  cf  the  course,  if  the 


compu'ter  had, not  been  used  In  -the  course  (83<3^)*    With  -the 
same  amoun't  of  time  and  effor-t»  -the  niajorl-ty  of  studen-ts 
reported  -tha-t  they  either  learned  somewhat  more  (62.0^)  or 
much  more  (19.^)  when 'studying  their  .textbook  with  the  help 
Of .  the  computer  rather  in  in  their  usual  way.    They. also 
admitted  that  if  they  were  to  take  another  course  in  a 
similar  fieldt  they  would  prefer- -to  have  computer  assisted 
adjunct  aato-instruction  us.ed  for  part  of  the  course  (7^.1^). 
The  subjects  overwhelmingly  felt  that  in  being  tkught  by  the 
computer  that  the  Instructor  wag  tirylng  to  teach  them  as  much 
as  possible  with  a  given  expendi-tuare  of  tine  and  effort  (88.0^). 
When  asked  which  practice  schedule  they  preferred*  they  chose 
distributed  practice  (81.5^)  over  massed  practice  (1^/8^) 
and  no  practice  (3.7^); 

It  %e  very  interesting  to  note  that  although  students 
preferred  distributed  practieet  the  most  effective  level  of 
treatment  was  found  to  be  massed  practice* ^  However »  it  was 
statistically  significant  at  the  p  ^01  le^el  only  when  corn- 
pared  to  the  control  condition;  i*  e.t  traditional  review/ 
study  methods*    Noticet  alsot  that  in  each  comparison  of 
ability  level  with  treatment  level  as  presented  in  Table  5f 
distributed ^practice's  total  mean  score 'exceeded  the  traditional 
practice Vs  total  mean  secret  howevert  there  was  no  statistically 
significant  difference.    Purthermoret  considering  that  the 
average  ability  level  students  did  slightly  better  when  exposed 


-to  -the  dis-tribu-ted  prao-tice  schedule  (M=>74*46}  -than  when 
exposed  io  the  massed  prac-tice  schedule  (M*74*09}f  and 
considering  -tha-t  one  of  -the  cri-teria  which  rela-tes  -to  -the 
'effec-tlveness'  ofHns-truc-tion  is  -the  s-tuden-ts'  opinion  of 
-the  ins-tints -tion*  perhaps  -this  researcher  c,ould  sugges-t  -tha-t 
distribu-ted  prac-tice  is  also  an  .effec-tive  prac-tice  schedule 
for  compu-ter  assis-ted  adjunc-t  au-to-ins-truc-tion^  Itofor-tuna-telyt 
-this  presen-t  s-tudy  did  no-t  allow  for  any  decayed  re-ten-tion 
measuremen-t  of  learnings  '  '  : 

REVIEW  OP  THE  FINDINGS 
The  findings  of  -this  study  (Nelson*  1979)  were  as  followst, 

1.  Therft  was  a  statistically  significant  difference 
at  the  .01  level  among  all  ability  groups*  regardless  of  the 
experimental  level  of  trea-tment  received.  -  y 

2.  For  the  main  effect  of  treatment  level*  the  massed 
practice's  total  mean,  score  exceeded  both  the  distributed 
practice's  and  -the  traditional  practice's  mean  scorei  however* 
it  was  statistically  significant  at  the  .01  level  only  when 
compared  to  the  control  condition!  i.  e.*  traditional  review/ 
study  methods. 

•3.    There  was  found  to  be  no  significant  difference  in 
the  interaction  between  ability  and  treatment.' 

4.    Studei^ts  overwhelmingly  preferred  distributed 
practice  (81.5^)  over  massed  practice  (l4.8^).    There  were 

'  -115 


four'studen-ts  (3.7^)  who  preferred  having  no  prac-tice. 

5*  .There  are  indica-tions  tha-t  -teacher  educa-tion  majors* 
a-t-titudes  -toward  compu-ter  assis-ted  adjunc-t  au-to-instruc-tion 
were  favorable  as  a  resul-t  of  -their  par-ticipa-tion  in  -this 
study. 

CONCLUSIONS 

Of-ten  -the  restU-ts  or  -the  general izabili-ty  of  -the  restU-ts 
of  ^experimental  research  studies  related  tq^the  efficacy  of 
distribu-ted  and  massed  practice  conditions  have  been 
questionable*  in  terms  of  verbal  lesuming  (Fishman*  Keller 
and  Atkinson*  19^8|  Ingle*  Remstad*  Gephart*  and  Lampsa*  19^9} 
Oseas  and  Underwood*- 19521  Reed*  192i^^  Underwood*  l96l( 
Welbom  and  English*  192^)*  Solving  mazes*  memorizing  nonsense 
syllables*  poems  or  prose  ps^ssages*  and  even  spelling  words 
correctly  involve  learning  tasks  which  do  not  correspond  with 
the  •real  world*  skills  needed  by  a  college  student  struggling 
with  the  subject  matter  content  in  order  to  pass  a  required* 
course.    In  addition*  many  studies  have  been  conducted  with 
only  one  week  or  less  exposure  to  the  instructional  materials 
,  or  treatment.        .  ^ 

A 

To  overcome  these  limitations*  an  attempt  was  made  by 
this  researcher  to  enhance  the  external  validity  of  this  study 
by  ntaximizing  the  similarity  between  the  conditions  in  which 
the  behavior  was  studied  and  those  conditions  to  which  the 


results  of  the  spxdy  can  be  generalized.    To  accomplish  this* 
the  study  was  structured  aroUnd  the  kind  of  subject  matter 
that  is  typically  encountered  by  college  students.    In  addition* 
the  counterbalanced  research  design  employed  in  this  study 
sought  to  achieve  experimental  control  by  exposing  all  three, 
sections  6f  Introduction  to  Educational  Media  taught' by  this 
researcher  to  all  treatments  on  a  rotation  basis  ranging  over 
a  period,  of  one  semester!  i.  e.«  fifteen  wee)cs.    Therefore*  . 
it  is  the  hope  of  this  researcher  that  this  study  will  offer 
a  more  significant  implication  tb  everyday  educati''onal 
application, 

The  implications  of  this  study  for  the  classroom  teacher 
are  not  astounding.    However*  this  researcher  has  contributed, 
another  ^method  of  implementing  Sidney  L.  Pressey's  (1926*  1927* 
1950)  adjunct  auto-instructional  strategy  of  intiarspersing 
practice  tests  between  periods  of  conventional  instruction 
and  formal  examinations.    Although  Little  (193^)  and  other 
students  and  associates  of  Pressey  (Angell  and  Troyer*  i$i^St 
Jensen,  19^9*  Paige*  I966j  Pressey  and  Kinzer*  196^)  contributed 
methQds  of  implementing  adjunct  auto-instruction*  this  present 
investigation  was  unique  .in  the  fact  that  it  employed  the  use 
of  a  computer  system  which  provided  the  student  with. immediate* 
personalized*  explanatory  feedback.    Therefore*  this  study 
provides  fresh  evidence  that  auto-instructional  devices  which  . 
support  specific  learning  objectives  still  offer  a  reliable 


430 


417 


method  of  facili-ta-ting  leatTiing  by  supplementing  convei^tional 

classroom  instruction. 

Teacher  training  institutions  have  a  challenge' 
to  anticipate  the  changing  role  of  the  teacher 
rather  than  follow  at  the  heels  of  classroom 
practice  (Hansen  and  Harvey*  1970»  p.  48),  ' 

I  ^  M  " 

Computers  are  already  being  utilized  in  a  variety  of 
administrative  and  instructional  programs  in  elementary 
and-  secondary  schools  throughout  the  United  States^    When  one 
concedes  the  inevitability  of  the  use  of  the  computer  to  support 
educational  processes*,  the  implications  for  teacher  education 
need  examination,    Ellison  (1970)  contends  that  this  is 
particularly  true  if  wo  expect  teachers  of  tciday  and  tomorrow 
to  be  able  to  utilize  this  new  tool  with  confidence  and  purpose* 
without  fear  of  either  the  • technological  monster*  or  of  their, 
security.    Needless  to  say*  when  an  educator  has  an  inadequate 
understanding  of  the' potential  and  limitations  of  computers 
in  an  educational  eiwironraent  and  the  computer  becomes  available 
to  his  school*  the  computer  is-  often  misused  (Oettinger*  1969). 
Xn  addition:*  the  Computer's  unique  educational  potential  is. 
**not  optimized  by  teachers  who  are  locked  into  teaching  s'tyles 
by  lack  of  perception!  experience!  and  training"  (Lunetta* 

1975*  p.  293).  ' 

The  old  axiom  'teachers  teach  as  they  are  taught  and 
not  as  they  are  taught  to  teach*  is  recognized  by  this  researcher 
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and  others  as  a  mixture  of  truth  and  error*    Howeveri  it-  does 
place  emphasis  on  the  major  objective  of  the  teacher  education 
curriculum*    Consequentlyi  it  seems  r<L^asonable  to  project  that 
if  we  are  to  produce  such  a  new  generation  of  technologically 
oriented  teachers*  the:  computer  must  be  intimately  related 
to  their  own  lives  and  their  own  education '^(Ellison)  *  , 
'  Therefore »  by  actually  obtaining,  some  of  their  own 
professional  education  through  the  medium,  of  the  computer^ 
future  teachersi  the  subjects  in  this  study;  were  provided 
with  a  percep-tion  of  compu-ter  capabilities  and  liini-ta"tiona» 
as  well  as  ah  exposure  to  another  teaching  style  v^ich  will 
hopefully  enable  them  to  maximize  all  the  resources  available 
to  support  instruction* 

■  RECOMMENDATIONS 
On  the  basis  of  the  findings  of  this  investigation, 
the  following  recommendations  for  further  research  and 
study  t are  i 

1»    Since  this  study  did  not  measure  delayed  retention, 
a  follow  up  study' should  be  conducted  to  include  achievement 
measurements  after     period  of  time  has  elapsed*  ,  ^ 

2»    In  view  of  the  contradictory  results  concerning 
massed  practice's  proven  effectiveness  but  distributed 
practice's  proven  preference »  additional  conditions  should 
be  studied*    These  conditions  might  include  the  utilization 
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of  faster  teletype  terminals  and/or  video  soreen  terminals. 
In  this  way,  the  f atique  faotor  and-  the  frustration  level  may 
be  deoreased  somewhat. 
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Thomas  6.  Niels^en,  Ed.D. 
Southeastern  R'tegional  Medijpdl  Education  Center 
^  Veterans  Administration 
Birmingham,  Alabama 


Within  and  beyond^  the  field  of  educational  technology  there  has  been  a  growing 
interest  in  and  concern  for  the  identification^,  analysis  and  evaluation  of 
"needs"  in  the  systematic  process  of  instructionai  developmetit.   While  an^ 
increasing  number  in  our  Field  seem  to  have  recognized  and  become  concef ne ' 
^  with  needs  assesstF<ent>  few,  if  any,  appear  interested  in  establishing  needs 
assessment  within  a  theoretical  framework  that  may  g-ive  us  a  better  understanding 
pf.its  nature  and  function  in  the  systems  to  which  it  is  applied. 

,A  better  understanding  is  particularly  important  in  continuing  education,  for  it 
is  in  this  domain  that  needs  assessment  most  directly  interfaces  the  educational 
process  and  the  world  of  expectation   performance  anjd  accountability* 

/ 

Control  theory,  as  it  is  being  o^veloped  and  applied  in  the  stucty  of  living 
systems,  provides  a  useftJl  theoretical  framework  for  considering,  among  other 
things  of  interest  ir-  js,  the  nature  and  function  of  needs  assessment  in 
'^continuino  ^-aucation. 

\      ■    , ,  ■  . 

What  I  am  proposing  is  to  present  and  examine  a  model  of  a  feedback  control  system 
derived  from  and  applied  t   living  ./stems  and  to  extend  its  application  to 
continuing  education,  with  a  focus  on  assessment* 


1.  A  paper  presented  for  the  Research  and  Theory  Division,  Association  for 
Educational  Communications  and  Technology,  Denver,  Colorado,  April  24,  1980, 

The  views  expressed  in  this  paper  are  those  of  the' author  and  do  not 
necessarily  reflect  policies  of  the  Veterans  Administration. 
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The  concept  Of  feedback  Is  familiar  to  us  alK^  In  the  simplest  modification 
the  S-R  paradigm  we  find  the  Introduction  of  the  concept  of  feedback.  In 
learning  theory  It  appears  In  numerous  models,  under  the  guise  of  Effect,  as  in 
the  S-O-R-E  paradigm  CStlmulus-Organism-Response-Effect)  or  as  KOR  (Knowledge 
of  Results)*    In  instructional  development  we  find  the  ubiquitous  feedback 
loop,  feeding  back  information  to  earlier  f^*'ages  In  our  ID  models  and  activities. 

^  4 

One  of'the  more  interesting  and  more  dire  cly  related  applications  of  feedback 
is  found  In  Miller,  Galanter  and  Pribram's  (i960)  TOTE  unit  (See  Figure  1),  in 
which  the  results  of  an  operation  phase  are  fed  back  as  information  to  a  test 
phase  In  their  mo<fel  of  the  structure  of  behavior.   Her;?  we  see  the  first  signs 
of  functional  'assessment  (Test)  In  a  behavioral  process  model. 

Missin;,  however,  from  the  symbolic  representation  (but  not  the  theoryl  of 
the  TOTE  unit,  are  two  significant-components,  one  of  which  Is  of  fundamental 
concern  to  assessment.   Miller,  Galanter  and  Pribram  refer  to  them  as  Images  and 
Plans.   Plans  provide  the  hierarchical  control  of  operations,  while  Images 
provide  tW  gill  dance  and  direction,  the  evaluative  criteria  for  the  tests.  ^ 

Since  the  Introduction  of  the  TOTE,  Images  and  Plans  in  I960,  these  constructs 
have  seen  aWarlety  of  applications,  particularly  In  the  fields  of  neuro- 
psychology a^r)d  neurophysiology.   Pribram  (1971)  has  since  modll^^the  TOTE 
to  IncorporaW  feed-forward,  a  counterpart  to  feedback  which  biases,  t*e.. 


\ 


predisposes,  Operations  In  the  TOTE. 

William  T.  Powers. (1972)  has  extended  the  concept  of  feedback  control 
and,  In  so  doing,  has  fonmilated  a  powerful  and  provocative  theory  of 
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living  systems  behavior*   The  major  premise  of  his  theory      that  the 
behavior  of  living  systems  functions  b^  means  of  feedback  control  organ- 
IzatioTji  to.  control  perceptions*   That  is  to  s^ty,  what  we  do  is  done  to 
control  what  we  perceive*   You  and  I  .Have  walked  across  the  room  to  adjust 

the  picture  hanging  crooked  on  the  wall*   We  have  behaved  to  control  what 

ft  ^ 

we  have  seen* 

A  simplified  model  of  a  feedback  control  organization  consists  of  a 
number  of  system  functions  and  signals  interfacing  with  some  phenomena 
In  the  physical  world  (See  Figure  2)*   Such  an  organization  is  part  of 
a  hierarchical  structure  of  similar  organizations  (an  Idea  which  I 
shall  shortly  attempt  to  explain)*   The  Input  function  serves  to  detect 
the  value  of  some  quantity,  condition  or  state  of  affairs  which  may  be 
changing  as  a  consequence  of  an  external  "disturbance"*   The  Input  function 
generates  or  'Vomputes>"  a  perceptual  signal  that  varies  as  a  function 
of  the  detected,  controlled  quantity*   A  reference  signal >  originating 
elsewhere  In  the  hierarchy  of  feedback  control  organizations,  represents 
a  goal,  value  or  standard  to  which  the  perceptual  signal  is  referenced  In 
the  comparator  function*   An  error  signal  results  from  the  "algebraic 
summing"  of  an  inverted  perceptual  signal  and  thfe  reference  signal*  So, 
when  the  perceptual  and  reference  signals  are  equal\the  error  signal  is 
zerx)*   The  output  function  is  "driven"  by  the  error  signal;,  operating  on 
the  controlled  quantity  to  counter  the  disturbance  and,  thereby^,  changing 
the  perceptual  signal*   A  proper  operation  will  result  in  bringing  the 
value  of  the  perceptual  signal  closer  to  that  of  the  reference  signal  and, 
consequently,  will  reduce  the  magnitude  of  the  error  signal* 


As  Powers  has  no^d,  the  reference  signal  is  the  most  important  explanatory 
feature  of  the  control  system  unit  of  behavioral  organization*  In  Miller, 
Galanter  and  Pribram's  tennSi  its  source  is  an  Image,  the  reference  condition* 

A  second  premise  of  Power's  theory  is  that  there  exists  in  any  living  system 

a  hierarchy  of  feedback  control  organizations  such  that  perceptual  signals 

from  lower  levels  are  fed,  upward,  to  higher  levels  and^  conversely,  reference 

signals  from  higher  levels  are  fed,  downward,  to  lower  levels  in  the  hierarchy* 

That  is  to  say,  higher  levels  of  control  receive  feedback,  directly,  from 

lower  levels  of  control  as  well  as  providing  reference  signals  to  lower" 

levels*   Add  to  this  the  capability  of  feedi*>g  forward  bias  signals  to  input 

and  output  functions,  predisposing  them  to  detect  or  operate  in  certain 

ways,  and  you  have  a  complete,  if  simplified,  theoretical  mooel  of  feedback 

control  in  living  systems* 

:i  ■--  -   

Powers  has  applied  the  hierarchical  principle  of  perceptual  control  to  human 

neurological  functioning  and  proposes  at  least  nine  levels*   Beginning  at 

the  Jowest  level  of  perceptual  control  we  find  perceptions  of  Intensity,  sensation, 

configuration,  transition,  sequence  or  event,  relationship,  program^  principles 

and  system  concepts*   Each  in  the  hierarchy  is  a  function  of  the  integration  and 

differentiation  of  lower-order  pttxeptions*   The  lower  levels  of  the  hierarcfyr  are 

welT-tllustrated  by  studies  in  neuro-physiologlcal  and  behavioral  research;  the 

highest  levels  are  least-well  Investigated  or  supported,  empirically*   Although  the 

latter  a'^e  tentative  and  speculative,  they  are  logically  consistent  with  the  overall 

theory  as  well  e^s  consistent  w*th  current  theories  of  intelligence,  infonnation 

processing  and  cognitive  functioning* 


An  exampTe  from  the  behavioral  laboratory  may  be  In  order  to  Illustrate  the 
abstract  model »  .  ^ 

I  am  certain  you  have  all  seem  the  video  games  In  department  stores  or  In 
your  homes  or  the  electronic  games  In  siiopplng  center  arcades.    Imagine  a  ' 
similar  arrangement  In  a  laboratory  setting:   a  video  screen^  a  control 
stick,  a  moving  target  and  a  spot  of  light  to  track  t^^  target  on  the 
screen*    Instructions  appear  on  the  screen: 

i 

You  will  accumulate  10  points  for  every  second  the  spot  Is  wlthiji 
one  (spot)  diameter  of  the  target.  The  control  stick  In  front  of 
you  win  cause  the  spot  to  move  left,  right,  up  or  down.  Begin  \ 
tracking  the  target.  .         *      ^  \ 

The  target"  begins  to  move  about  on  the  screen  and  you  manipulate  the 
control  stick  In  an  attempt  to  obtain  and  malnt^n  the  actual,  physical 
relationship  between  spot  and  target  (I.e.,  within  one  spot  diameter). 

Powers  has  Illustrated  the  feedback  relationships  In  such  a  tracking 
experiment  (See  Figure  5.1),  showing  two  levels  of  perceptual  control.    I.n  a 
more  complex  Illustration  (See  Figure  6.3),  he  analyses  a  three-levei  control 
system  In  this  tracking  situation.    In  a  physiological  example  (See  Figure  7.1) 
he  diagrams  the  tendon  reflex  loop,  showing  a  first-order  control  system 
for  the  perception  of  Intensity. 

The  systems  In  which  we  work—the  educational  Institutions,  Industrial 
and  commercial  organizations,  government  agencies  and  other  bureaucracles*- 
are,  despite  the  pejoratlves  and  protestations  of  some,  living  systems. 


these  living  systems  are  purposeful,  goal-oriented,  adaptive  and  hierarchically 
organized  and  functioning  entities  ('^organi'^ms")  to  which  control  system  \ 
theory  can  be  usefully  applied. 

In  the  contexts  of  continuing  education^  Instructional  development  and  needs 
assessment,  we  can  apply  control  system  theory  in  our  analyses  and  our  j 
activities  to  better  understand  and  serve  their  goals  and  purposes* 

Part  of .  the  application  is  simple,  If  not  obvious.   A  "need**,  often  defined  / 
as  the  difference  between  "what  is"  and  *'what  should  be*'  can  be  Identified^ 
as  the  error  signal  in  the  control  system  model;  "what  is'*  and  '*what  shoul^ii 
be"  can  be  related,  respectively-,  to  the  perceptual  and  n'^erence  signals. 

Assessment,  then,  resides  primarily  In  the  comparator  function.   But  does 

/ 

it?  And  is  that  all  there  is  to  1t?>  Not  quite.  j 

I 

! 

What  the  theory  and  model  offer  is  a  W5ty.  of  interrelating  these  compon^^nts, 
among  others,  in  a  conceptual  framework  that  leads  us  to  consider  som6  of 
the  characteristics  of  control  systeTns>and  to  ask  some  questions  not  asked 
before.    If  the  theory  and  model  have  utility,  new  insights,  should  develop 
and  new  answers  should  enlighten  us  and  make  us  more  effective  in  needs 
assessment.  ^ 

A  number  of  feedback  control  prihicples  and  concepts  as  they  apply  to 
living  systems  are  relevant  to  needs  assessment,  especially  In  the  context 
*  of  continuing  education. 

First  among  them  i^  the  hierarchial  structure  of  coritrol  in  a  living  system. 
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Control  systems,  and  the  assessment  functions  which  are  a  part  of  them,  are 
ordered  and  interrelated  in  such  a  way  that  a  control  system  at  one  level 
receives  references  from  higher  order  systems  of  control  and,  in  turn, 
controls  perceptions  at.  Its  own  level  by  adjusting  references  .to  lower  order 
systems  of  control  (See  Figure  2),   Since  assessment  functions  at  all 
levels^  measures  can  be  taken  which  will  incorporate  input  from  all  levels. 
For  example^  in  continuing  educ<ation,  there  Is  assessment  at  the  level  of 
the  provider,  the  level  of  the  employer,  and  the  level  of  the  practitioner,  to 
name  just  a  few.   Effective  assessment  In  continuing  education  will  tap  all 
significant  sources  of  Input  for  effective  control  of  the  quality  and  impact  of  . 
^continuing  education  activities  and  interventions, 

A  second  principle  Is  that  each  level  of  control  Is  concerned  with  a  different 
class  of  perceptions,   what  those  perceptions  are,  how  they  differ^  how  they  are 
'^Integrated"  and  "differentiated"  as  one  proceeds  up  .the,  hierarchy  is  relevant 
to. the  understanding  of  the  living  system.   In  continuing  education.  It  Is 
important  that  we  understand  the  differences  In  levels  of  perception  and  are 
able  to  Integrate  and  differentiate  them  at  the  appropriate  levels  of  control  of 
continuing  education, 

A  third  principle,  which  Is  a  basic  premise  of  this  theoretical  model  .of  control. 
Is  that  all  ^control,  and  therefore  all  assessment.  Is  dependent  on  perception. 
Within  this  theoretical  framework,  there  Is  no  distinction  between  "perceived 
needs"  and  "actual  needs",  for  every  need  (1,e,,  error)  is  derived  from  a 
comparison  of  a  reference  condition  and  a  perceived  condition.   Perceptions  are 
a  function  of  Input  processes  which  may  be  biased  by  control  systems  to  selectively 
sense  controlled  quantities. 
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A  fourth  principle  concerns  the,  range  of  control  of  a  system,  which  is  determined 
by  the  maximum  possible  output  and  the  maximum  error  tolerated  by  a  normally 
functioning  control  system.   Frequently,  continuing  education  is  called  upon  to 
provide  results  which  are  outside  its  range  of  control*   Onl^  when  the  range  of 
control  of  a  system  is  understood,  can  assessment  be  effectively  designed  and 
Incorporated  into  the  control  system  of  continuing  education. 
The  concept  of  feed*forward  or  biasing  of  functions  is  particularly  significant 
in  living  systems  control  theory*    In  one  sense,  reference  conditions  bias 
the  functioning  of  lower  order  systems  of  control  by  affecting  them  in  such 
a  way  so  ds  to  achieve  a  pre^selected  perceptual  result*    In  another  sense 
Input  and  output  functions  niay  be  biased  to  detect  or  operate  In  a  pre-selected 
fashion.   Recognition  of  the  feed-forward  or  biasing  mechanisms,  especially 
as  they  operate  on  Input  functions,  is  crucial  for  an  understanding  and 

adjustment-of-assessment  functlon-and  control*  1   * 

* 

As  I  suggested  earlier.  In  continuing  education  assessment  plays  a  significant 
role  by>  interfacing  the  educational  process—lpclcidlng  Instructional  development—on 
the  one  hand,  and  expectations^  competence,  performance  and  accountability  In  the 
system,  on  the  other,   this  Is  particularly  evident  where  professional  societies,  . 
licensing  authorities,  government  agencies,  businesses  and  Individuals  are  looking 
more  and  more  toward  continuing  education  as  the  means  of  developing,  maintaining, 
and  assuring  professional  competency,  performance  of  Tiew  and  changing  services,  and 
Increasing  quality,  efficiency  and  accountability  In  the  delivery  of  services. 

Let  us  take,  for  example,  two  views  of  continuing  education.    In  the  first 


we  have  provider-centered  assessment  and  control  of  continuing  education 
(See  Figure  3).   Here  the  provider's  goals,  values  and  ol)jectives  become  the 
references  against  which  sensed  conditions  are  compared.   External  references, 
such  as  enacted  legislation,  accreditation  standards,  information  on  emerging 
technologies  and  budgetary  factors  may  contribute  to  the  formulation  and 

J: 

prioritization  of  the  internal  references.  Competence,  ideally,  is  the  ' 
focal  quantity  in  the-  real  world  which  continuing  education  activities,  and 
interventions  control. 

However,  the  controlled  quantities  of  most  direct  '"oncern  to  higher  and  lower 
levels  in  the  system  (e.g.,  quality  of  services  ^r  system  efficiency)  are 
effected  indirectly  and  are  rarely  sensed  anci  assessed  by  the  continuing 
education  provider.  , 

In  the  sev^ond  view  we  see  learner-centered  assessment  and  control  of  continuing 
education^tSee  Figure  4).   Here  It  Is  the  learner's  goals,  values  and  objectives 
which  become  ;the  reference  against  which  sensed  conditions  are  compared. 
External  references  again  may  contribute  to  the  formulation  or  prioritization  of 
these  Internal  references.   However,  at  this  level  of  assessment  and  control, 
there  is  a  more  Immediate  and  direct  sensing  and  control  of  the  focal  quantity. 
At  this  level,  both  continuing  education  Interventions  {to  Improve  competence) 
and  performance  Interventions  (to  affect  the  controlled  quantity)  are  within  the 
control  loop. 

Here,  at  the  level  of  learner-centered  control,  assessment  is  an  integral 
part  of  individual  performance,  as  well  as  an  Integral  part  of  the  management 
of  performance.   I  believe  it  is  at  this  point  that  continuing  education 
through  assessment  Interfaces  with  the  real  world,  directly.   To  have  a 


conscious  awarertess  at  this  level  of  the  significant  quantities  being 
controlled  in  .performance  is  to  have  a  valuable  source  of  valid  perceptions- 
for  and  resource  in  needs  assessment  for  continuing  education*^ 

Models  repi^esenting  other  views  of  coatjriuing  education  might  be  cojjsidered 
invhich  the  locus  of  control  is  found  elsewhere  in  the  Hierarchical  structure 
of  the  system*-  I  have  selectied  these,  two  for  they  represent  two  common  and  ' 
important  loci  of  assessment  and  control  in  continuing  medical  education, 
today. 

The  utility  of  :he  theoretical  framework  offered  by  'this  control  function 
model  of  assessment  will  come  from  the  questions  it  raises,  the  answers  it 
provides^  and  the  improvements  it  enables.  Among  the  more  important  and'  , 
Interesting  questions  may  be  the  following: 

1.  Hhat  are  the  significant  levels  of  perception  and  control  in  our 
systems?  '        ^  -  . 

2.  What  are  the  significant  controlled  quanitltlesT 

3.  What  biases  our  Input  functions*  directing  our  attention  or  enabling 
'us  to  sense  (or  Ignore)  conditions?  ^ 

4.  How  do  we  bias  the  Input  functions  to  detect  the  controlled  quantities 
more  effectively? 

5.  What  are  the  sources'of  our  reference  signals  and  what  effect  do 
they  have  on  our  systems? 

6.  How  does  continuing  education  become  more  responsive  to  (sensitive 
to  and  effective  In  dealing  with)  real  problems? 

7.  How  are  lower  levels  of  control  tapped  to  provide  higher  levels  of 
control  with  more  direct  perceptions  of  controll ed  quantities? 


8.  What  ts  the  range  of  control  of  our  educational  interventions? 

9.  How  much  error  will  odr  systems  tolerate? 

The  answers  will  have  to  await  consideration  and  investigation  of  these 
and  many  other  questions  generated  by  this  conceptual  model* 

In  summary,  assessment  is  viewed  as  an  integral  part  of  the  control  function 
in  living  systems,  among  which  is  continuing  education.   Needs  are  a  function 

V 

of  the  comparison  of  Perceptual  and  reference  signals,  being  equivalent  to 
.the  error  signal  in  models  of  feedback  control.  •>  The  behavior  of  any  living 
system  is  considered  to  be  motivated  by  control  functions  in  order  to 
maintain'  perceptions  of  controlled  quantities  at  referenced  levels.   The  » 
hierarchical  organization  of  control  functions^ results  in  the.jjuJEpjaJt^<^^ 
higher  levels  of  control  functioning  as  reference  signals  for  lower  levels 
in  the  system.   Feedbadc,  in  the  conventional  sense,  is  In  the  perceptual 

segment^atJ:he-C-l-osedJoop.  Feedforward  is  introduced  as  the  means  by  which 

functions  are  biased  or  pre-disposed  to  behave  {perceive  or  operate)  in 
pre-detprmined  ways.   Differences  in  "locus  of  control"  result  in  different 
perceptions  and  foci, of  control.   Continuing  education,  for  example, 
may  involve  control  at  the  level  of  the  provider  or  the  level  of  the 
learner.   At  the  former  level,  competence  is  the  focal  controlled  quantity; 
at  the  latter  level,  performance  is.   Other  levels  of  control  are,  of 
dourse^  likely  and  manifest.   The  utility  of  the  control  functions  model  of 
assessment  provides  a  living  systems  point  of  view,  allowing  us  to  pose  new 
and  different  questions  and,  hopefully,  enabling  tis  to  develop  new  approaches 
to  studying  and  applying  needs  assessment  methodology.  ' 
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Research '  in  Algori  thTiic  instruction:  A  Methodological  Study 
Purpose  ^ 

To  describe  a  method  of  operationally  defining  levels  of  the 
independent  variables  mi  research  on  the  instructional  effectiveness  of  . 
algorithms* 

Rjat  ionale 

The  effect  of  algorithms  in  instruction  has  been  reported  in  a 

V 

significant  nL*mber  of  sttidies*     Authors  such  as  Brecke,  Gerlach,  Landa, 
Reiser,  Scandifra,  and  Schmid  have  r»>a(le  presentations  at  AECT  conventions* 
There  is  solid  evidence  to  indicate  that,  for  certain  types  of  learning 
tasks,  algorithms  are  faci 1 i tative .    Generally  speaking,  they  either 
increase  efficiency  or  effectiveness  or  both. 

Fiuch  of  the  past  research  has  compared  algori  thmized  instruction  with 
Some  type  of  "traditional'*  instruction*    it  is  not  surprising  that  traditional 
instruction  is  often  vaguely  defined.     Lack  of  precision  in  defining  the 
control  treatment  or  ccnnparison  treatment  is  characteristic  of  studies 
during  the  early  stages  of  investigation  of  a  new  variable  or  a  new  level 
of  a  variable- 

Furthermore^  the  independent  variable  *'a  Igor  i  thm**  has  generally  been 
treated  as  a  more-or^less  oross  or  unanalyzed  variable*    This,  too,  is 
generally  characteristic  of  early  studies  of  any  new  variable*  Since 
these  studies  indicate  that  algorithms  do  produce  predictable  effects, 
programatic  research  demands  that  the  independent  variable  algorithm  be 
analyzed  systematically  in  an  effort  to  Karn  what  attributes  or 
characteristics  of  algorithms  are  producing  the  observr^J  effects. 
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This  paper  presents  a  paradigm  for  conducting  such  research  and  describes 
one  study  in  which  this  paradigm  was  applied* 

Method 

Computer  terminology  and  modeling  were  employed  in  an  attempt  to 
precisely  describe  hunisn  algorithmic  behavior*    Following  the  lead  of  many 
contemporary  cognitive  psychologists  (e.g»  Anderson  ^  Bower;  Quillian;  Simon), 
the  components  and  the  structural  relations  of  teaching  and  learning 
algbri thms  were  cast  into  a  systematic  model »    Wt  thin  the  model ,  the 
concepts  of  an  algorithm's  depth  and  width,  and  the  components*  processing 
order  as  para  11  el  or  serial  are  defined  ^nd  examples  are  presented*  The 
model  not  only  maps  the  logtcarorder*-of"eventS7-but'"aVso"al"ll5vif^""the 
efficiency  of  various  configurations  to  be  calculated.    NeXt  the  model's 
control  activities  are  described,  with  special  attention  given  to  the  level 
of  synchronization  of  processing  units  or  brancnes  as  well  as  the  •  ■ 

corresponding  gate-keeping  functions.    Finally,  the  results  of  two 
experiments  are  compared      th  "the  mooter  To  ascerta  in  its  heuristic  value* 

Results  and  Discussion 

Hott  importantly^-!  t  was  found  that  use  and  retention  of  algorithmic 
problem-solving  strategies  are  best  dealt  w^th  in  a  serial  fashion.     It  is 
also  hypothesized  that  the  length  of  the  serial  string  must  remain  short 
and  that  the  algorithms  must  be"  de^l  t  with  in"  "chunks'*  ratKer  than  a  single 
unit.    The  dimension  of  the  algorithm  and  the  individual  component's  relations 
arc  easily  described  within  the  context  of  the  model.    A  re-arrangement  of 
the  semantic  content  of  the  algorithm,  a  variable  beyond^ the  descriptive 
scope  of  the  model,  is  a**^o  analyzed.    Again  in  the  domain  of  cognitive 


research,  it  was  found  that  the  logic  or  familiarity  of  the.  content  of 
the  discriminators  and  operators  has  a  Drofound  effdct  on  learning  but 
that  neither  logic  nor  familiarity  produces  differential  effects  along  a 
concretene^s  dimension  in  the  training  stage.    Finally/  the  beneficial 
nature  of  this  nodell ing  procedure  for  instructional  designers  is  discussed. 
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Held-Dependence/Field  Independence  and  Instructional  Development 

'  f  -  * 

t  * 
In  thelpast  qurrter  of  a  ceiitury.  Educational  Technology  has  begun 

.   *  \  N 

to  play  a'vi'tal  role  in  the  learning  process  not  only  in  educ^tion^  but 
in  the  prlval:e  sector^  government^  and  industry  as  well.    One  particular 
ccftiponent  within  the  content  area  of  Educational  TechnjJlogy — instructional 
development— has  become  an  important  aspect  of  instruction*    This  component 
htiS  yearned  for  a  paradigm  which  could  scientifically  "match"  a  learner's 
cognitive  style  and  the  attributes  elicited  by  instructional  environments,  . 


materials,  and  media* 

-    Thus,  Che  primary  purpose  of  the  investigation^^was  threefold:  (a)  To 
critically  analyze  Witkin's  conceptualization  of  cognitive  style  gleaned 
from  his  field-dependence/field-independence  continuum,  (b)  to  identify 
cognitive  style  components  within  the  instructional  deyelopmeht  literature, 
btid  (c)  to  construct  a  paradigm  of  the  intefrsection  and  commonalities  be- 
tween the  instructional  development  and  f ield-'dependence/f ield  independence 
literature* 

In  order- to  deliniate  Witkin's.  conceptualization  of  field-dependence/ 
field -independence  aspects  of  cognitive  style,  the  researchers  ejcamined 
three"  areas:    (a)"I>efining  f ield-dependence/field-iiTdependence  constructs/ 
(h)  enumeration  of  the  characteristics  and  tests  of  f ield-dcpendent/f ield- 
independent  subjects,  and  (c)  the  implications  for  educators  derived  from 
the  rasearch  examlftcd.  < 
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First  of  all,  it  must  be  noted  that  Witkin's  conceptualization  of 
cognitive  style  is  based  upon  approximately,  thirty-five  years  of  research, 
many  times  in  collaboration  with  other  individuals  and  researchers  in  thft 
field;  but  Jin  the  beginning,  uas  one  of  the  first"along  with  Dr*  Joseph 
HilVr^Ko  became  famous  for  cognitive  mapping* 

Field-dependence,  according  to  IJr*  Witkin,  **is  the  tendency  to  rely 
on  external  referents,"  while  "fie Id- independence  is  the  tendency  to 
rely  upon  internal  referents."    (Goodenough  and  Witfcin,  1977,  p.  2)  This 
then,  is  a  basic  definition  of  the  field-dependence/field  independence 
Construct.  ^      ^  ^  " 

Turning  now  to  characterist:ics  of  field-dependent /field- independent 
aspects  cf  cognitive  style,  they  are  as  follows;    (a)  Process  variables; 
in  ^.ssonce,  uhat  is  perceived  or  learned^  is  formulated  from  eit;her  a  " 
field-dependent  or  field- independent  perspective,  (b)  pervas ive  dimensions 
ot  individual  functioning,  (c)  consistent  over  _time  as  well  as  across 
domains,  (d)  bipolar;  while  field-dependent  subjects  tend  to^ stress 
^interpersonal  competencies  and  downplay  cognitive  restructuring, 
field-independent  subjects  tend  to  place  an  emphasis  upon  cognitive  re- 
s^Lructurlng  and  downplay  interpersonal  competencies,  and  (e)  value 
neutral;  "it  is  not  inherently  bettw  or  worse  towards  one  pole  of  the 
flf^ld-dependence/lnde^^endence  dimension  or  the  other***    (Witkin,  1977, 
pp.  23-29).  ^In  summary,  according'  to  Witkin,  "cognitive  styles  are  cQn- 
cerned  with  the  form  rather  than  the  content  of  cognitive  activity,"  t 


ami  ccfer  to  'individual  differences  as  to  how  we  perceive,  think, 
solve  problCKS,  learn,  and  relate  to  others;"  in  other  words,  a  life- 

style,     (Wltkin,  Moore,  Gooden^gh,  and  Cox,  1977,  p»  15) »  '  / 

*  ■  / 

The  tests  that  wore  developed  by  IJitktn  and  his  associates  weye 

perceptual  in  nature:    First,  the  Body  Adjustment  Test  (BAT),  where-  ■ 

subjects  are  seated  in  a  tilted  chair  In  a  tilted  room  and  aske^to 

align  themselves  with  the  upright,  (Witkin,  1959:.  pp»  51-52)',  and 

second,  the  Rod  and  Frame  Test  (RFT)^  where  subjects  view^  luminous 

rod  contere'I  within  a  tilted  luminous  f ram^  and  are  required  to  align 


/ 

/ 

/ 


fche^rod-wi-th^^hB^gravlt^on&nai  uprxg^t »    Those  that  utilize  the  ex--  . 
tevnal  visual  field  are  clas*^ified  as  being  field-independent,  while 
thos^  who  use  the  internal  refer^ent  of  their  own  body  are  classified 
as  f ield-dtipendent^    Tlie  third  test  of  field-dependence/ field** inde- 
pendence derives  from  perceptual  and  intellectual  activities*    it  is 
entitled  the^Emb^eda^ed'Fi^ure^^^  a  test  by  which  subjects  are 

asked  to  locate  and/or  break  up  a  complex  design  in, order  to  Ipcate  a 
hidden  figure  within  the  complex  figure^     (Witkin,  pitman,  Roskin, 
and  Karp^  1971,  p,  3)    Many  studies  have  indicated  that  field- indepen- 
dence is  a  cognitive  factor^Nipminonly  defined  by  EFT  types  of  tests 
and  which,  in  literature,  has  been  knov7n  as  disembedding*  ■  (Goodenough 


and  Witkin,  p,5)  'S  ^ 

Other  tests  have  been  developed  to  discriminate  between  field- 
dependence  and  f ield-inde'pendenqe  (e^g..  Gardneri  Hol:nnaU|  Klein,  Linton, 
and  Speiice,  1959).    These  tests  arc  as  followsf    CO  Imposition  of  tJtr- 
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ganisation  ot\  an  impoverished  stimulus  array,  (b)  showing  conservation^ 
in  Plagetian  tasks,  (c)  tests  of  conservation,  and  (d)  perfortnance  on, 
standard  paper-and-peucil  tests  of  spatial7Vlsuali2atioli.    All  of  the&e 
t:asts  have  hopn  devised  in  order  to  accurately  ascertain  the  precon- 
ceived learning  style  as  derived  from  the  f ield-dependence/f ield-inde- 
pendence  continuum*    The  next^area  of  research  that  was  undertaken  was 
the^  implications  for  education,  particularly  Instructional  developers  . 
regarding  field-depondence/field- independence*  * 

In  reference  to  implications  for  education  in. general  and  ihstruc*- 


''tional  development  in  particular,  there  are  many  findings  that,  vev^ 
noted  by  Wltkin  in  collaboration  with  Goodenotigh,  Moore  and  Cox  in 
Review  of  Educational  Research^  Winter,  1977*    They 'are  as  follows: 
1*    Field-dependent  students  are  %etter  at  learning  materials 

With  social  content*",^  , 
2*    There  is  "no  signif Icantrr^ifteretice  regarding  sheer  learning 

ability  or  memory*'* 
3*    Studies  have  she 'n  that  "field-dependent  persons  are  better 
at  learning  social  material,  when  the  material  is  peripheral  , 
to  the  task  upon  which  they  are  concentrating*** 
4<    "We  may  expect  that  f  ield-deifendent  students  ;;ould  be  more 
likely  to  require  externally  defined  goals  and  reinforc^ents 
than  field-independent  students  who  tend  to  have  self-defined 
goals  and  reinforcements*"    (p»  19) 


5»    "Field"iad spend en t  students:    learn  more  using  intrinsic 
motivation  conditions  , than  £ield-H?ep&ndent  students*"* 
^Caution:    "this  difference  disappears  when  external  rei^rards 
for^  learning  are  introduced,  regardless  of  whether  the  re"^ 
wards  are  material  in  nature  or  in  the  form  of  praise*"  (p»20) 
6*    "Field-^lependence/independencf  may  provide  a  useful  basis  for 
predicting  which  students  are  likely  to  be  affected  by  what 
kind^  of  reinforcement*" 
7*    Mediators  in  learning :    (a)  In  many  situations,  field-inde- 
pendent people  tend  to  behave  as  if  governed  by  general  prin- 
cipltis  whL^h  they  have  j^ctively  abstracted  from  their  experi- 
eacGs;  (b)  Field -independent  individuals  learn  when  material 
is  instructured  and  lacks  organizatiun;  and  (c)  When  material 
is  organized,  there  are  no  differences  in  learning  abilities* 
8*    Programmed  instruction:^'  Bnraerich  "fourl  that  field-dependent 
students  profit  from  a  plan  while  f ield-^independent  students 
profit  less  from  this  type  of  teaching  approach*" 
III  roncludipg  this  aspect,  Vitkin  states  that  "beyond  encouraging 
teachers  to  adapt  their  teaching  to  students  as  *:hey  find  them,  we  may 
hoie  even  more  that  teachers  may  find  ways  of  helping  students  diversify 
theXi:  learning  strategies*!' 

Charles  Eiiot*s  investigation  was  the  .only  investigation  uncovar^id 
thit  made  ar^  attempt  to  link  these  two  aspects  and  formulate  a  paradigm* 


Ta  his  i<onclu3io*i©>  he  iiidicated  that  ''learning  might  ha  optimized  by 
using  th^;  learning  characteristic  cf  cojgnitiv^  style  as  a  basis  of 

iiu;tructioiial  dfeslgn/*    (1976>  p»  A)     1  - 

i 

Kauhryn  Martens  also  dellniated  several  implications  derived 
from  research  entitled  "A  Descriptive  ^tudy  of  the  Cognitive  Style  of 
£icld  Dependences-Independence  in  the  New  Student  Population  in  the 
CofiJt^unity  College*"    The  results  of  her  study  "show^^that  the  co^ni- 
tive  style  cf  field  dependence  occurs  significantly  n^re  fre^uen^Lly 

In  the  new  student  sanple  than  in  the  traditional  or  combined  student 

\ 

samples/*    (Marteas»  1976>  p»  6)  ^ 

The  iinplicatioas  and  recommendations  for  further  research  are 
dolinirfed  by  Marterss  as  follows:     (a)  ''Studies  should  be  designed 

1  '  ■  ■         i  • 

to  detiU^mlne  thfe  effect  of  various  instructional  strategies  on  the 

I 

ocadeialc  performance  of  students  with  differing  cognitive  stylesj" 
(b)  '*Stu^lent's  should  be  helped  to  gain  iiisight  into  theii^  own  cog-  - 
vdLive  style>*'  and  (c)  "Community  college  institutional  r^earch 

i  1 

st'^tf  could  establish  f^jsting  programs  for  new  students*"  | 

i 

Wit*ciirs  work  represents  a  major  research  effort  invojLving  the 
description  of  individual  differences*    Witkin  has  tried  t^  organize 
LhtiSii  differences  intcj  a  field"de^ftndence>  f ield-independence  continuum, 
and  '.jf*  studied  learnet  styles  throufrh  perception*    The  approach  has  been 
to  correlate  various  individual  personality  traits  with  hisi  three 


V 


rstandardlzed  spatial  perception  tests  for  the  purpose  of  better  defining 

Ind'lvlriui^l  dlffcrencae.    Witkln's  model  Is  deficient  in  tiat  the 

I 

contiituim  docs  not  allow  for  finite  descriptions  of  individual  differ*- 
pnces  and  the  tests  are  too  cumbersome  to  administer  to  be  pr^ictical  for 
the  classroom  teacher* 

JiP»  Guilford  has  investigated  learner  styles  through  intelligence 
as  contrasted  with  Wltkin's  studies  of  learner  styles  through  percepf^.on* 
Another  contrast  can  be  drawn  between  the  statistical  treatment  of  the 
data  afforded  by  each  researcher.    While  Witkln  utilized  various  corre- 
lational  techniques}  Guilford  used  factor  analysis  to  generate  his 
morphological  model  referred  to  as  Structure  of  Intellect  (Guilford, 
1967^  p.  63).    While  developing  his  factorial  analysis  of  intelligence, 
Giiliford  Saw  tliat  "any  educational  program  based  on  the  general  objec- 
clva  (no  matter  how  seated)  of  'intellectuax  training,'  requires  a  more 
competent  and  precise  concept  of  the  nature  of  intellect^  and  is  what 
has  been  lacking*'  (1958,  p.  152). 

Guilford  addressed  his  Structure  of  Intellect;  model  (201)  to  the 

above  need  when  he  stated  that: 

>  The  new  model  promises  to  provide  the  kind  of 
taxonomy  that  is  weeded.    Before  we  can  know 
how  to  improve  Intellectual  abilities,  we  must 
at  leact  know  their  properties.  .  Such  knowledge 
clarifies  some  of  our  tasks  in  selecting  subject 
m,',tter,  in  devising  methods  of  instruction^  and 
evaluating  effects  of  learning.     (1958,  p»  152) 
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tn  later  work,  Guilford  was  advocating  that  edu^^ation  should  return  to 

an  enlightened  kind  of  formal  discipline.    He  j;aid,  "When  the  nature  of 

the  gcntaralized  intellectual  skills  is  known,  we  can  select  the  kinds  of 

exercises  chat  should  promote  their  growth'*  (I960,  p*  -66> 

Although  Guilford  began  his  work  x^ith  hutnan  intelligence  in  terms 

oj.  verbal  and  non-verbal  abilities,  he  was  really  attempting  to  identify 

anri  organize  those  abilities  (factors)  which  had  a  significant  effect 

upon  student  achievement.    In  a  paper  presented  at  the  Seventh  Annual 

Western  Regional  Conference  on  Testing  Problems  at  the  Seventh  Annual 

Western  Regional  Conference  on  Testing  Problems  for  the  Educational  / 

Testing  Service  in  Los  Angeles,  Guilford  stated; 

*  *  *  a  knowledge  of  these  intellectual  factors 
an^  their  properties  should  give  us  better  ideas 
of  ht^w  to  educate  for  increased  intelligence*  This 
is  true  witb  regard  to  curriculum  construction  and 
also  xd,1:h  regard  to  teaching  procedures*    We  often 
set  for  ourselves  the  task  of  teaching  students  to 
think*    Knowing  the  kind  of  thinking  operations 
there  are,  we  can  find  the  subject  matter  that  should 
involve  those  operation^;  and  we  should  know  hot;  to 
induce  exercise  of  them  in  students*    (1959,  p*  13) 

Guilford  made  great  pragmatic  stirides  in  relating  intellect,  content, 

and  learning  modalities  along  the  three  raajor  ar^es  oJf  his  SOI  tpodet* 

Each  ff  these  major  axes  is  subdivided  into  smaller  component  parts^ 

producing  the  potential  of  120  separate  factors* 

Guilford  (1967,  p*  61)  subdl*/i  lid  the  dimension. of  content  into  four 

component  partis:    figural,  symbolic,  semantic,  and  behavioral*  Support 


for  the  content  dimension  came  from  factor  analytic  studies  of  tests 
composed  of  both  numbers  and  letters*    These  four  factors  should  be 
considered  when  designing  content  for  instructional  purposes* 

OperatioTi'vas  iihcr^second  dimension  of  the  model  and  represented  the 
way  In  which  students  learned  Che  content*    This  dimension  consisted  of 
five  component  parts:    cognition,  meinoryi  d;ivergent  production,  conver-- 
gent  prciductlon,  and  evaluation*    Cognition  was  basic  to  the  other  four 
kinds  of  oper,itlons  (Guilfori,  1967,  p*  63)*    At  this  point,  cognition 
as  defined  by  Guilford  ^an  be  eq'^ated,  with  some  degree  of  accuracy,  to 
Murch's  (1973,  p*  64)  discussion  of  the  perceptual  process*  Potential 
stimuli  that  enter  the  sensory  channel  (vision,  audition,  taction, 
olfaction,  or  si^vory)  are  transported  to  the  short-term  memory*    If  cog-- 
nltlon  occurs^  then  the  other  components  (memory,  divergent  production, 
convergent  production,  and  evaluation)  may  be  activated  and  ,the  infonaa* 
t Ion  can  be  processed,  resulting  in  an  end  product  known  as  "learning*" 

the  product  dimension  of  Guilford^s  model  represented  the  way  or 
form  in  which  information  occurs  (1967,  p,  63),    This  dimension  has  six- 
coinpont^nt  parts:    units,  classes,  relations,  sy^^tems,  transformations, 
and  Implications,    This  dimension  reflects  the  organization  In  which 
objects  are  presented  to  the  student,  and  when  tied  to  the  operation 
d''mension,  represent,  the  student  s  perceptual"  organization  of  informa- 
tion zhat  Is  to  be  learned*  ^ 

'  Collectively,  this  three-dimensional  model  represented  the  org^niza 
tlun  of  hum,in  intelligence  t^\at  is  comples.    Each  of  the  120  factors 


identLfipd  by  Guilford  are  not  discrete  factors*    Overlap  within, 
between,  and  among  the  factors  lias  been  identified  by  Wiedermann  C1973}» 
Also,  the  complexity  oJ^  the  model  is  detrimental  to  practitioner  oriented 
classroom  utilization  for  the  purpose  of  individualizing  instruction* 
The  determinants  are  influencing  factors  in  man*s  interpretation  of 
synbols  and  wust  be  assessed  when  designing  a  meo^ningful  and  productive 
learning  environment  (Vfasser,  1971,  pp*.  8-10) » 

Although  historically  and  empirically  the  two  approacltes  are 
differenij  functional  similarities  exist  in  that  each  is  attempting  to 
provide  an  explanation  of  how  learners  interact  with  the  instructional 
euvironment.    Both  researchers  have  provided  organizational  *'models" 
woich>  to  seme  degree, '  describe  learner  styles*    Each  researcher  has 
attempted  to  provide  an  explanation  of  the  interaction  between'the 
student  and  tho  learning  ervironment-    Difietences  among  the  three  ^ 
Liodel^  in  terms;  of  student  "styles"  can  also  be  drawn*    Uitkin  v/orked 
with  perception  and  its  relation  to  personality;  Guilford  with  the 
relation  and  interdiction  of  three  components,  intellect,  content,  and 
learning  modalities-    Witkin  provided  for  individual  differences  in 
the  forni^of  a  continuum,  while  Guilford  described  inf;er relationships 
among  three  components  of  intellect-    Witkin  used  correlational  tech- 
niques ^o  perfect  his  three  standardized  tests*    Guilford  used  factor  ' 
*aittilysls  to  generate  hi:^  tests  for  Ci*tegori2ing  types  of  intellectual 
abilities;  vitliin  his  moilel;. 
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In  conclusion,  the  basic  questions  that  an  instructional  developer 
Diust  answer  arc;  (a)  Does  matching  for  cognitive  style  make  for  better 
studcsnt  l«aL*nlng?    (b)  How  does  matching  or  mismatching  cognitive 

style  work  to  produce  tlie  effect  observed  or  ahcieved?  jCc)  Iihat^xje,,_  

the  coles  of  situational  variables?    (d)  Does  the  learning  of  a 

particular  kind  of  material  favor*  a  particul^ir  method,  and  does  '  

it  override  the  effect  of  teacher/student  differences  in  cognitive 
style?        ^  *  " 

The  instructional  developer's -job  then  seems  to  be  the  task  of 
niatching  learnc^r  stylei^  with  methodologies^  presentation  styles^  learning 
environments,  and  goals  and  objectives*    While  this  task  does  DOt  on  the 
surface  seam  difficult)  the  underlying  assumptions  have  not  been  investi- 
gated*    Thus^  mo.^e  research  needs  to  be.  completed  on  the  success  or 
failure 'of  these  matches* 

A  word  oi  cautioni    In  a  book  entitled  Accent  on  Learning >  Cross* 
emphasised  the  danger  of  matching  student  and  teacher  styles*  She 
vrote  tliati  "A  consistent  match  of  teaching  strategy  to'student  cognitive 
style  may  leave  the  college  graduate  unprepared  to  cope  with  nonpreferred 
St -ategies  ,  *  *  in  the  real  world*"    <19?6,  pp,  127-128),    Hence,  * 
sporadic  matching  between  student  and  teacher  styles  may  be  the  more- 
desiriable  ai>proach- 
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The  current  controversy  surfounding  task  analysis^  while  not  heated» 
rf!ay  lead  to  some  confusion.  It  appears  to  be  widely  recognized  that  some  . 
fonti  of  content  structuring  is  an  essential  part  of  the  instructional^  design 
process*   However*  there  is  Little  consensus  on  how  content  should  be  , 
structured*  what  the  proper  focus  of  these  structuring  activities  should  be> 
how  what  is  structured  relates  to  what  students  must  learn>  or  how  any  or 
all  of  the  above  relate  to  teaching  practice  or  methods*   There  appear  to 
be  two  major  questions  associated  with  these  Issues;   1)  Exactly  what  Is  ^ 
task  analysis?   and  2)  What  purpose  does  a  task  analysis  serve?   One  dif- 
'ficulty  in  responding  to  these  questions  is  that  there  are  maiiy  correct 
answers  depending  upon  one's  position  in  the  .task  analysis  controversy.  We 
will  examine  task  analysis  from  several  perspectives  in  oVder  to  identify 
some  of  the'purposes  and  advantages  of  task  analysis. 

Task-  Analysis,  and  Theory""  

As  the  interest  in  laming  theory  has  shifted  from  a  predominately 
behavioral  perspective  to  a  more  cognitive  orientation*  so  too  has  the  role 
and  purpose  of  task  analysis  shifted.    In  1974  Gagne  stated  that  "Task 
analysis  was  proposed  as  a  method  of  identifying  and  classifying  jl(he  behav-  , 
ioral  contributors  to  task  cocnpetence>  for  which  differential  In^ructional 
design  was  possible  ^nd  desireable"  {p.  3).   This  statement  seems  to  Imply 
a  relatively  straight  forward  Wies  of  contributors  or  component  behavior's 
which  could  accumulate  Into  a  terminal  performance..  The  reason  for  conducting 
a  task  analysis  from  this  perspective  rests  on  a_,relatively  direct  link 
between  the  behavior  being  taught  And  necessary  instructional  conditions. 
Identification  of  the  component  behaviors  leads  directly. to  the  identification 
Of  Instructional  or  learning  conditions  which  effectively  define  necessary 
instructional  actz/ities.    Gagne  and  Briggs  (1974»  pp,  148-149)  included' 


tables  in  their  text  on  instructional  design  which  coordinate?!*  the  type 
of  learning  with  these  learning  conditions. 

However*  cognitive  and  information  .-processing  theorists  have  not  been 
■so  interested  in  the  ccmiponent  behaviors  as  in  the  cDgnitive  activity  'that 
occurs  between  these  tiehaviors".   As  Resnick  and  Glaser  (1976)  stated*  "It 


ris  prot«B1y~nortoo  extreme  to  argue  that  the  most  interesting  events*  in- 
tenns  of  a  theory  of  intelligence*  ^happen  between  the  specified  points  in  a 
hierarchy"  (p.  207).   Resivlck  (1.976)  defined  task  analysis  as  "the  ^tudy 
of  coinplex  performances  so  ^s  to- reveal  the  psychological  processes  Invol- 
ved"  <p.  51).   In  other  wocds:^..thfc.einphasis  shiftejl.froin  behavioral  outcomes 
to  the  analysis  of  cognitive  processes.   This  concern  for^ process  is  evi- 
dent  in  Vjinn's  (1978)  statement  that  "it  is  neces^ary  for  the  designer  to 

-know  the 'structural  relationships  between  the  concepts 'that  fomthe  con- 
tent to  be  learned"  (p.  4).   While  providing  a  richer  theoretical  under- 
standing:  Of  learning^  the  cognitive  approaches  have  been  less  than  clear 
on  how  the  analyzed  processes  may  be  linked  with  learning*   In  part»  this 
is  due  to  tlie  variety  of  possible  strategies  any  individual  may  employ  in" 
solving  i  specific  problem.    In  pafrt,  the  problem  _stems  .from  the  focus  on 
identify-jng  meritorious  or  expert  processes  rather  than  on  specific  Instruc- 
tional sirategies  leading  to  the  learni^ig  of  these  processes. 

The [devel opme^t  of  instructional  materials  or  learning  strategies  has 
not  been  V/ell  described  in  most  cases  by  cognitive-psychologists.'  Frequently^ 
the  linking  of  content  and  learner  is  summarily  paksed  over  as  when  Wii^n  y 

—(-1978)  statedr-^'The-final-design  decisions  leafli"sg"to"'scrtT?ting  materia^  / 

to  be  produced*  and  decisions  concerning  the  irtstriuctional  strategies  tcj  ) 

follow  are  very  similar  to  those  followed  in  the  traditional  prjocedures  / 

of  instrultional  development"  (p.  15).    It  is  difficult  to  be|/ieve  that  . 

i  *    '  *  '  ,      '  ' 

the  fundafnental  .changes  in  content_ajfialysis  proposed  by  cognf^ive  psycholo- 
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gists-could  be  delivered  in  the  same  old  or  "'traditional"  way.     in  fact, 
they  cari't;  it  appears  that  a^nev^atalog  of  instructional  links  are  needed 
to  teach  processes  rather  than  outcomes.   The  remainder  of  this  paper  wiil 
be  devoted  to  an  examination  of 'three  approaches  to  content  structuring. 
In  doing^so;  we  will  Identify  the  explicit  or  implicit  links  which  may  be 

4 

Tsed~Tb"tie  structured  content  to  student  learning. 

Approach  I.   The  Optimal  Content  Structure  Approach.   Most  information 
processing  appraoches  pi^^o^^^se^n^>(iJertroTn^^^      nwdel  of  ^the  cognitive 
processes  needed  to  perfl^rm  a  specific  operation.   The  result.  Is  a  detailed 
.description  of  an  "idealized  perfontiance  -  one  that  solves  the  problem  in 
imjnimal  moves,  does  littl^j  'backtracking*'  makes  few  or  no  errors  (Resnick, 
^76,  p.  65).   Content  structures  may  be  generated  either  empirlcaVly  or 
rationally.   The  major  difference  is  that  the  rational  approach  is  derived 
from  the  inherent  structure  of  the  subject  matter  by  an  analylst.   An  em-  \ 
,pir1cal  structure  is  a  descHption  of  the  process/used  by  an  .expert  to- 
solve  the  problem.    In  'iith  cases,  the  result  of 'the  analysis  is  an  hypothe 
sized  structure  which  describes  the  necessary  processes  In  a  sequential  . 

■  '  •  .  ^ 

order.   A  noteworthy  example  of  an  optimal  content  structure  approach  i^ 

'Resnick,^War?g  and  Kaplan's  (1973)  descfiption  of  an  hierarchy  for  a  mathe- 

matlcs.  curriculum. 

These  analyzed  structures  represent  an  Ideal  arrangement  of  c(Hnponertt 

process.es  and  are  ordinarily  quite  dependent  on  the  skill  of  the  analyzer. 

\  *  ^  ^  ^ 

The"fesuTting  hierarchy  represents  one  of  several  possible  paths  a  learner 

i  ■         •       ■  ■ 

may  take^n^solving  a  problem  all  of  which  lead  to  a  correct  solution.  In 

addition,  the'method  selected  to  validate  the  hierarchy  may  also  influence' 

 ,        ■  .        1  ■ 

the  obtained  -structure.    Kurshan  and  Sherman  (1977)  found  that  three  vali- 
dating procedures  (proportion  of  positive  transfer;  consistency,  adequacy 
aind  completeness;  and  Quttman  scaling)  produced  differing   structures' of 


the  same  component  skills.    The  major  problem,  recognized  by  Resnick 
(1976),  however,  is  that  the  teaching  of  the  ideal  routine  or  process 
may  not  be  the  best  way  to  Teaf*n  the  process.^  Instead,  it  may  be  more 
productive  to'teach  simpler  routines  from  which  learners  generate  more 
efficient  and  sophisticated  routines. 

The  value  of  this  sort  of  task  analysis  appears  to  be  that  *'we  can 
generally  do  a  better  job  of  accompfishing  something  and  determining  how 
well  we  h=\ve  accomplished  it  when  we  have  a  better  understanding  of  what 
we  are  trying  to  accomplish**  (Greeno,  1976*  p*  123).    In  6ther~t«rds~*  once 
the  goal  of  instruction  is  clear,  it  is  possible  to  identify  several  strate- 
gies that  may  be  used  to  reach  it. 

^   Th6  link  between  the  ideal  structure  and' learning,  must  be  the  teach- 
ing routine.    Resnick  (1976)  discussed  this  problem  as  identification  of 
**the  connecting  link  between  the  structure  of  the  subject  matter  and  skilled 
p^rToTfflJffc'e''^^  than  reveal 

the  basic  structure  of  the  task*'  (p*  74).   Unfortunately,  the  specifics  of 
this  "inking  process  are  unclear  and  the  best  advice  is  quite  general  in 
nature.    The  best  of  this  advice  seems  to  be  to  present  all  strategies  as 
alternative  proi-idures  and  not  as  specific  rules.   That  is,  a  process  should 
be  taug^t  as  a  beginning  point  from^ which  further  learner  elaboration  and 
experimentation  is  expected.    Perhaps  this  could  be  done  by  continually 
challenging  students  to  invent  and  discover  other  strategies.  \j 

The  instructional  designer  faces  two  problems;  what  to  teach  and  how 
to  teach  it.    The  solution  to  neither  problem  is  greatly  facilitated  by 
the  optimal  content  structure  approach^    However,  this  form  of  task  analysis 
does  hot  greatly  complicate  the  problem  either.    In  fact,  .a  well  developed 
structuring  of  content  could  serve  several  purposes,    At  a  curriculum  guide 
level,  an  optimal  content  structure  could  provide  a  useful  guide  to  teachers 
of  the  cognitive  topography  of  the  subject  matter.   Whil^ay  to  day  instruc 
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tion  would  not  be  impacted  directly,  the  general  purpose  pf  instruction*  . 
could  be  regularly  directed  toward  the  development  of  expert  processes. 
At  the  daily  instruction  level,* it  would  seem  the  best  advice  for  linking 
the  structured  content  to  learning  may  be  through  the  use  of  process 
models.  Greeno  (1976)  gave  a  brief  example  of  how  this  might  be  done  in 
describing  how  he  taught  the  process  of  proving  congruent  angles  are 
equal  (also  see  Greeno,  1978). 

Approach  2:   Learner  -  Content  Match  Approach.    Faithful  applications 
of  Piage^*s  theory-to-in^truction-haVe  been  extremely  rarc.    In  two  recent 
articles,  Case  (1976a,  1976b)  has  articulated  some  of  the  problems  associated 
wUh  the  application  of  Piaget*s  theory  and  advanced  a  useful  formulation 
■for  the  development  of  instruction  based  on  Neo-Piagetian  ideas.   The  basic 
praise  upon  which  this  instructional  approach  is  based  is  that  the  danands 
of  the  content  must  be  consistent  with  the  competence  of  the  learner.  Thus, 
there  is  a  need  to  bring  content  and  learner  into  harmony. 

Case  (1978a)  identified  two  problems  which  must  be  solyed  in  order  to 
develop  developmentally  based  instruction:    1)  How  may  the  ddyelopnent  of 
operational  structures  be  promoted?   2)  How  may  content  be  adapted  to  the 
student's  operational  level?  A  three  step  instructional  design  process  is 
proposed  consisting  of:    Structural  Analysts,  Individual  Assessment,  apd 
Instructional  Planning*    Structural  'Analysis  is  quite  similar  to  an  infor- 
mation, processing  analysts  of  the  empirical  sort.   That  is,  the  process  used 
by  an  expert  is  analyzed  into  identifiable  operations.   The  emphasis  in 
structural  analysis  is  on  the  competence  that  the  learner  must  possess  in 
order^to  perform  or  solve  the  problem*   The  second  step.  Individual  Assess- 
ment, focuses  on  the  identification  of  operations  that  the  learner  actually 
uses  in  solving  the  problem.   The  purpose  for  the  assessment  is.  to  discover 
the  incorrect  strategy  the  learner  employs  while  attempting  to  solve  the 
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problem*   The  procedure  suggested  for  this  analysis  Is  the  same  as  used  ' 
during  the  structural  analysis. 

Step  3,  Instructional  Design,  provides  the  link  between  the  learner^s 
current  routine  and  the  ideal  routine  as  identified  in  Steps  1  and  2* 
Case  focuses  the  instructional  design  on  four  potentially  controllable 
variables  drawn  from  Neo-Piagetian  theory;    M-power  (the  maximum  number 
of  independent  schanes  which  can  be  attended  to  at  ary  moment),  the  famili- 
arity of  the  situation,  the  salience  of  cues  tto  which  the  learner  attends, 
and  the  number  of  items  of  information  that  must  be  coordinated.  Five 
steps  are  included  in  this  design  process  in  order  to ^arrange  the  above 
variables  in  an  effective  manner.   The  first  is  to  "set  up  a  paradigm 
where  the  subject  may  assess  the  effectiveness  of  the  strategy  that  he 
currently  employs**  (Case,  1976a,  p.  209).   Here  familiarity  and  cue  salience, 
should  be  maximized  and  cognitive  complexity  minimized  in  order  not  to 
confound  the  identification  of  the  currently  used  strategy.    The  second 
step  is  to  demonstrate  to  the  learner  the  ineffectiveness  of  the  strategy  * 
he  uses.   Step  3,.  involves  helping  the  learner  discover  why  his  strategy 
is  ineffective*   Here  the  intent  ts  to  draw  the  learner's  attention  to 
the  critical  dimension  (cue  salience,  familiarity,  complexity)  which  must 
be  attended  to  in  order  to  solve  the  problem.    The  correct  solution  should 
be  demonstrated  and  compared  with  the  learner's  incorrect  strategy.    Step  4 
is  to  "facilitate  (the  learner's)  construction  of  a  more  adequate  strategy" 
(Case,  1976a,  p,  211),    The  new  strategy  may  be  constructed  spontaneously 
but  mare  likely  will  need  to  be  taught.    The  final  step,  is  to  consolidate 
and  extend  the  new  strategy  through  practice  and  feedback.   Through  practice 
the  new  strategy  becomes  "automatized"  and  requires  less  attention  and 
energy  during  execution.  ' 

This  link,  while  very  complete,  theory  based^  and  well  detailed;  is 
quite  cumbersome  and  tedious.    Utilization  of  the  instructional  design 


^^rocess  advocated  would  almost  be.  disastrou       a  context  where  exten- 
sive pre-planning  is  required  for  instructional  delivery.    In  fact,  the 
instructional  methods  described  by  Case  closely  follow  the  clinical  metho- 
doVogy  techniques  which  have  become  synononwus  with  Piagetian  theory. 
Clinical  approaches  to  teaching  are^well  suited  to  clinical  settings  but 
difficult  if  not  impossible  in  regular  instructiOMl  situations.  Case 
(1976a)  also  recognized  this  problen  and  suggested  that  the  procedure  he 
described  was*  in  fact*  most  applicable  in  clinical  situations. 

Relative  to  curriculum  development  this  approach  is  not  especially 
helpful  'Since  the  major  focus  is. on 'cognitive  strategies.  Curriculum 
design  usually  revolves  around  content  and  either  an  inherent  or  generated 
structure  of  that  content.    It  is  conceivable  and  even  appealing,  to  consider 
curriculum  Structured  around  cognitive  strategies*  but  this  appears  to  be 
unlikely  since  a  major  reorganization  of  education  would  be  required. 
,  Approach  3:    Optimal  Content  Presentation  Approach.   Gehlbach  (1979) 

cnlticized  the  ATI  approach- J:a-^theory-J)uildjngJ)ecause^o.fJ:ha^prescnip±lv.e  

orientation  generally  pursued.   He  suggested  a  more  generalizable  approach 
where  ATI  are  used  as  dependent  measures  and^ instructional  methods  are 
independent  measures.    Flat  AT  regression  curves  would  be  indicative  of  no 
interaction  and'^identify  ''generally  powerful  instructional  treatments. 
In  essence*  Gehlbach  suggested  that  ATI's  be  rendered  impotent  by  exception- 
ally powerful. instruction  thus  negating  the  differential  effects  of  aptitude 
variations.    Instructional  strategies  of  this  sort  should  provide  instructors 
with  very  tiigh  levels  of  control  over  learning  through  explicitly  defined 
teachirtg  routines  and  regular  student  responses.    In  essence  the  focus  of 
the  approach  is  on  the  link  rather  thart  the  content.   Two  examples  of  this 
approach  are  drawn  from  the  work  of  Landa  (1976)  and  Englemann  (1980). 
Ertgelmann  (1980)  did  not  address  the  issue  of  content  structure;  his 
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approach  may  be  more  accurately  described  as  instructional  structure.  The 
strategy  is  ttf  structure  the  instruction  in  such  a  way  that  4 1  cannot  .fail 
by  attending  to  the  instructional  routine  (the  stimulus)  rather  than  learner  ^ 
response  as  is  traditionally  done  by  behavioral  psychologists.  Engelmann 
(1980)  presented  fiye  rules  from  which  the  effects  of  stimuli  can  be  pre- 
dicted on  learner  response: 

1.    Examples  are  classified  as  being  the  same  in  some 

way. if  they  are  treated  in-the  same  way  by  the 

teacher. (labeled  the  same  way).  ' 
.  '  2.    Any  observable  sameness  shared  by  all  examples 

treated  the  same  way  describes  a^  possible  inter-  * 

pretatioh.       ^  ■  ■   *  " 

3*    The  set  of  teaching  examples  may  describe  only  one 

interpretation  or  more  than  one  interpretation* 
4*    Each  interpretation  implies  classifying  an  in- 
*  definitely  large  number  of-'^generarlization  examples** 

in  A  particular  way. 
5. "  The*  learner  who  receives  a  set  of  teaching  examples 

will  behave  in  ^  way  that  is  consistent  with' 

one  interpretation  (Engelmann,  1980,  p-  30). 

* 

"  .     Application  of  these  rules -should  result  in  one  of  three  outcomes: 

It 

(1)  if  one  example  is  taught,  all  learners- will  respond  in  the  same  way; 

~ — :  — (2-)--if-inore-than-one-examp^le-4^tau9ht,-eacM«ai:nec-v4.U--cespond_ta„one  

of  the  interpretations;  (3)  generalizations  may  be  expected  to  be  consistent  - 

'  with  the  example(s)  taught.   Engelmann's  point  is  that  "the  basic  analysis 
for  discriminations  and  concepts  is  performed  on  a  set  of  examples,  not 
the  learner**  (p*  32).   Thus,  the  focus  of  analysis  must  articulate  rules 
about  the  use  of  examples.   The  basic  goal  is  to  '* construct  sequences  or 
routines  that  are  consistent  with  a  single  interpretation*'  (p*  35). 

Algorithins  were  defined  by  landa  (1976)  as  **instructions  for  the  per-  ■ 
formance,  in  a  particular  order,  of  some  system  of  elementary  operations 

■  for  solving  all  problems  of  a  given  class"  (p.  77).   Thus,  knowledge  of  an 
algorithm  enables  a  learner  to  correctly  solve  all  problems  within  a  problem  ' 
domain.  .  Since  an  algorithm  is  not  a  rule  of  itself  but  a  descriptio~n  of 
the  operations  required  to  implement  a  rule,  it  may  be  thought  of  as  a  rule 

er|c  '  4Si    ■  ^ 
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for  using  a  rule-    It  is  aUo,  from  an  instructional  design  perspective, 
an  operation  which  follows  or  is  in  addition  to  a  content  analysis.  That 
Is*  the  rules  to  be  taught.miist  be  identified  and  ordered  prior  to  the 
developn^nt  of  specific  algorithms  to  implement  or  teach  these  rules. 

The  potential  power  of  an  algorithn?  in  instruction  is  based  on  the 
high  level  of  control  establlshed  over  learner  Information  processing. 
At  every  stage  of  problem  solution  the  instructor  can  match  student  produc- 
tion with  the  algorlthjfi-    Through  practice,  algorithmic  problem  solution 
becomes  less  of  a  step-wise  process  and  more  ** simultaneous**  (Landa,  1976, 
p.  93). "Thus,  the  algorithm  Is  the  essential  link  between  the  learner^ 
and  the        to  be  learned.    It  is  a  highly  structured,  gtiaranteed  and 
easily  operatidnaVized  construct  which  will  always  lead  to  the  correct 
solution. 

In  both  examples.  It  Is  clear,  that  the  teacher  Is  advantaged  by  the' 

identification  of  specific  linking  strategies.   What  is  unclear  is  the 

manner  in  which  the  content  to  which  the  strategies  are  applies  may  be 

ldeDtified*„Rerhaps^a.^tieadilional-!^-^ta5k^ana-l^^,i^^   

■  * 

pose.  It  Is  also  possible  this  would  not  be  the  case  when  non-algorithmic 
contend  or  concrete  concepts  were  not  the^ocus  of  Instruction  (e.g-  demo- 
cracy or  prpbl em  solving,  .Greeno,  1?78)_*_,  Regardle  the  quest  for_p_pwer- 
ful  and  well  structured  instructional  stimuli  iStwell  wbrth  pursuing. 

Conclusion 

It  appears  that  the  link  between  content  and  learning  Is  dependent 
■> 

upon  several  factors  which  are  not  inherent  In  task  analysis.    The. the- 
oretical  approach  of  the  Instructional  designer  appears  to  be  a  major 
detentiinant.   For  the  theoretical  approach  plays  a  large  role  in  the  nature 
of  the  content  Included  In  the  task  analysis.   One  may  legitimately  focus 
on  inherent  content' structure,  learner  capabilities,  and/or  instructional 


stin^li.,  Hovfeverr,  two  implkaUons  seem fijarticulary  noteworthy,  F^rst, 
it  is  imperative  that  task  analysis  be  considered  froin  a  theoretical 
perspective.   The  theory  appears  to  drive  the  whole  instructional  design 
process  in  that  once  a  task'analysis  is  completed,  all  subsequent  instructional 
decisions  should  be  consistent  with  the  analysis  approach.    An  understand- 
ing  of  theory  may  be  the  orly  way  to  generate  such  consistency.  Second, 
structure  of  some  sort  is  vital  to  successful  instruction.    If  what  is  to  be 
learned  is  not  purposefully  oVganized,  generally  lower  rates  of  learning 
may  be  expected.    PurposefuUness  appears  to  be  a  key  issue  in  developing 
Structure,    That  is,  the  content  should  be  specifically  structured  to  teach 
concepts  and/or  strategies  and/or  routines*  etc.   Falling  to  do  so  may 
result  in  students  not  leaif^ning  what  was  intended.    Finally,  from  all 
perspectives,  it  seems  clear  that  there  is  agreement  that  task  analysis, 
at  a  idinimuid,  assists  the  instructor  or  designer  understand  the  content  to 
be  taught.   This  alone  is  probably  a  sufficient  reason  for  reconmending 
the  analysis  and  structuring  of  content.   That  Is*  the  ultimate  link  may 
be  that  the  teacher  understands  what  he  or  she  is  teaching.   
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■     INSTRUCTIONAL  MEDIA.  ATTITUDE  FORMATION  AND  CHANGE 

■  • 

As  early  as  1931  Thurstone.was^  investigating  theonfluence  of  film  'on  - 

cffiTdren ' s^atti tudes  toward  concepts  depicted  Jn  the^film*  Specifically, 

opinions  about  the  Chinese.    Even  at"  that  early  date  the  impact  of  the 

newer  media  orr"  the  more  subjective  componsnts  of  learning  such,  as  9pinion, 

liking  and  fi&eling  were  a- concern.    Thurstone  (1931)  found  that  film  could 

change  attitude?  in  both  a  positive  and  a  negative  direction.  Since 

Thurstone's  study  many  other  researchers  have  Investigated  the  relation- 

ship  betwgeli  attitudes  and  instructional  media." 

.This  review  identified  over  one  hundred  forty  of  these  me??lia/attitude 

.studies,  and  categorized  them  according  to  the  type  of  media  and  type  of. 

attitude  investigated.    Thjs  categorization  made  it  possible  todetermine 

if  Jdentifiable  relationships  existed  between  instructional' media  and 

•      ^  *  ***** 

attitudes  of  viewers.  '  I 

1  ^  .  ■  * 

,    Experiments  dealing  with  three  types-of  ^instj^ctional  media  wece 

found  in  sufficient  quantity  and  quality  in  the  literature  to  be  included-.  . 

in  this  review.    The  media  included  were: 

I.    television,  •      ^  • 

II/  motion  pictures  (primarily  36itid  film),  and        .       ^  ' 

<f     *  "       '  * 

IIL    still  pictures  (filjns trips,  slides,- prints,  fi Imogra'phs) .  < 

Df  primary  concern  to  thfs  review  was  thfe  use  of  media,  in > classroom 

.instruction.  Jhis  was  at  the  exclusion  of.  broadcast  or  mass  communication^ 

Applications  of  these  media.    Also,  while  not  always  possible,  an  attempt 

was  made  to  include  only  experimental  oi«  quasi-experimental  studies  in 

the  review  according  to  criteria  established  by  Campbell  and  Stanley  (1963). 


^5 


Attitude  DeFined        In-order  to  clearly  establish  parameters  for  the 

reWew  process  a  set  of  definitions  was  establisljed 

to  guide  search^^activities.    Attitude  was  a  difficult  term  to  adequately 

define,  primarily  because  it  had  been  defined  by  so  many^,  but  also  because  of 

its  many  lay  uses  and  connotations.   However,  for  the  purpose  of  this  review 

attitude  was  defined  as:^  ^  "  * 

A  mental  and  neural  state  of  .readiness,  organized  through  ^ 
experience:  exerting  a  directive  or  dynamic  influence  upon  the 
individuaVs  response  to  all  objects     and  situations  with  which 
it  1s  related  {Thomas  and  Znaniecki,  1918).  , 

Additionally,  Zimbardo\^d  Ebbesen  (1970)  divided  atyi 

components:    affect,  cognition,  and  behavior.    The  affective  component  was 


Itude  into  three 


said  to  consist  of  a  person's,  evaluation  of,  liking  of»  or  emotional  ^ 
response  t<S  some  object  or  person.    The  cognitive  component  was  conceptual- 
ized as  a  person's  beliefs  about,  or  factual '^knowledge  of,  the  object  or^ 
person.    The  behavioral  component  involved  the  person's  ov&rt  behavior 
directed  toward  the  object  or  person. 

These  definitions  were  operationalized"  for  .this"  review  by  dividing 
attitude/media  research  Into  two  types— attitude  toward  the  medium  of  ^ 
instruction,  and  attitude  toward  contept  delivj^red  by  media. 

The  search  process  also  necessitated  a  further  sub-division^  of  media/ 
attitude  experimentation-.    Generally,  media/attitude  researchers  either 
examined  a  leS'rner's  attitude  toward  the  medium  {often  referred  to  iis 
liking),  or  attitudess,producefi  in  learners  toward  a  medium  after  .ite 
instructicmal  activity.  '  A  second  type  of  attitude  toward  medium  experimentation 
usually  included  a  design  that  compared  two  groups  of  learners,  one         "  . 
/receiving  instruction  by  the  medium,  the  other  by  some  other  form  (such  as 
a'lfecture).  -  ^       45  * 


Similarly,  when  researchers  investigated  learners'  attitudes  toward 
content  delivered  by  soTOe  medium  they  would  usually  examine  either  content- 


relate? TtTTtude'f qrniati on  (Tilting)    or  attitude  change  produced  as  a 
result  of  the  mediated  instruction.    For  the  purpdse  of  this  review  these 
four  types  of  attitude  were  used  to  categorize  studies. 
The  types  were; 

•  attitudes  of  learners  toward  a  medium,^ 

•  comparisons  of  attitudes  toward  more  than  one  media  or  method, 
^         %  attitude  of  learners  toward  content  deliveV^^  by  media,  and 

^  •  attitude  changes  toward  content  produced  as  a  result  of  mediated 

Instruction. 

i)bviously,  no  category  system  is  without  mis-matches, but  this  grouping 
seemed  to  allow  for  the  most  logical  discussion  of  studies  (see  Table  1), 
.  The.  remainder  of  this  review  of  the  literature  follows  the  organiza- 
tional framework  provided  above  and  depicted  in  Table  1,  Experimental 
studies  concerned  with  each  of  the  three  types  of  media  were  reviewed  In 
turn,  beginning  with  television.    Each  review  was  divided  into  four  sub- 
patts  corresponding  to  the  operationalized  definition  of  attitude-  A 
suinmary  of  conclusions  was  included  as  was  a  discussion  of  the  design 
methodology  of  media/attitude  research. 


L    TELEVISION  (TV) 

More  than  sixty  studies  that  examined  the  influence  television 
instruction  jiad  on  learner's  attitudes  were  identified-    These  studies  were 
c.ategorized  according  to  the  type  of  attitude  investigated,  and  each 
category  was  reviewed  below,     ^  •  , 
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A>    Attitude  Toward  Television  (Liking):    Twelve  studies  examined  the 

.attitudes  users  had  toward  televi- 

-   — s^lon  (TV)— as— a'mode-ofHn5truction.    Generally*  the-studtesHn  tM^category  

,were  not  experimental  >  but  rather  were,  one-time  evaluations  of  opinion  that 
asked  those  involved  In  televised  classroom  Instruction  to  rate  their  | 
reactions  toward  this  method      teaching*  ^ 

Five  studies  reported  TV  users  who  were  generally  favorable  toward 
this  mode  of  instruction*   Jacobs  and  Bollenbacher  (1960)  reported  that 
In  a  1960  administration  of  an  attitude  scale  toward  a  TV  course  on  biology 
the  students  were  more  favorable  toward  TV  than  were  students  In  1958. 
Westley  and  Jacobson  {1962>a)  found  that  a  group  of  teachers  they  sampled 
were  highly  favorablG  toward  TV  as  a  mode  of  instruction.    Neldt  (1967) 
reported  that  university  students  "liked"  TV  lessons  on  study  skills  they 
saw>  and  Dambrot  (1972)  found  that  college  psychology  students  had  slightly 
above-neutral,  reactions  toward  TV>  even  though  these  TV  attitudes  were 
slightly  lower  than  those  toward  the  course  In  general.  Vandermeer,(1961) 
discussed  a  study  by  Hunt  that  evaluated  the  use  of  fifteen  televised  ^ 
>  lessons. on  the  teachiny  of  reading.    Both  teachers  and  parents  indicated 

^a  significantly  favorable  attitude  (liking)  toward  television  as  a  mode  of 
Instruction.  -  " 

^Three  studies  reported  results  where  learners  indicated  a  negative 
feeling  toward  televised  Instruction.  Colle  and  Albert  (1958)  surveyed 
one  hundred  sixty-two  teachers  who  did  not  use  television^  in  their  teach- 
ing and  found  that  only  S%  approved  of  TV  as  a  mode  of  instruction  (50% 
disapproved  and  45%  were  undecided).  There  seemed  to  be  a  relationship 
between  familiarity  and  approval.  ^  Bobren  (1960)  found  that  student 
attitudes  toward  a  TV  course  were  negative  on  nine  oj^eleven  questionnaire 
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scales.    Larimer  and  Sinclair  (1969)  polled  sUoents  in  a  course  taught 
using  a  tm~my  television  link-up  between  instructor  and  class-  Students 
reported  a ^negative  attitude  toward  the  class,  -   

Several  researchers  attempted  to  evaluate  the  reasons  .for  the  incon- 
sistent reactions  toward  television  expressed  by  TV  users*   Westley  and 
Jacobson  (1962, b)  conducted  a  second  study  on  teacher's  attitudes  toward 
television  as  a  method  of  instruction.    They  found  that  teachers  who  had 
used  TV  in  their  own  classes  were  significantly  more  favorable  toward  this 
technique  than  were  teachers  who  had  not  used  television.    Toch  (1960) 
also  examined  whether  familiarity  with  television  had  a  relationship  to  , 
liking  of  this  medium.    Results  were  inconclusive  but  did  show  a  rela- 
tionship between  those  who  indicated  they  approved  of  educational  televi- 
sion and  those  who  actually  chose  to  watch  an  educational  program. 
Neidt  (1964)  found  a  "Hawthorne  effect"  in  operation  when  television  was 
used  in  classroom  si  . ations.    Learner's  attitudes  toward  television 
tended  to  decline  as  TV  was  used  more  in  the  classroom.    Klapper  (1958) 
found  that  liking  could  be  influenced  according  to  the  way  information  was 
presented  via  television/  Highly  visualized  lessons,  in  contrast  to 
lessons  showing  only  an  Instructor  and  blackboard,  produced  strongly" 
favorable  attitudes  toward  television  in  viewers*  | 

Generally,  results  reported  above  tended  to  be  somewhat  inconclusive 
and  sometimes  contradictory.    Probably  the  attitude  (liking)  developed  in 
viewers  of  instruction  delivered  by  television  depended  on  more  than  just 
the  medium*    Variables  such  as  familiarity  with  medium,  amount  of  visuali- 
*2ation,  quality  of  production,  and  utilization^techniques^may  have-been^.  - 
crucial  in  developing  favorable  or  unfavorable  attitudes  in  learners 
toward  TV  as  a  method  of  delivering  instructional  information 


B>    Comparisons  Between       Another  procedure  for  determining  student's 
TV  and  Other  Modes:    ■  attitudes  toward  televised  instruction  was 

 —  :  attempted- by  resear-ohe^f^$-whe-eomfiarecMwQ  

groups  of  lea^rners  who  received  the  same  content  by  two  modes— television 
and  some  other,  usually  the  conventiorial  lecture/discussion.  Greenhill, 
Carpenter^  and  Ray  (1956)  attempted  to  ascertain  students*  preferences  for 

tel^evised  instruction  by  having  one  group  of  students  receixe„_fi_v_&.. weeks  

of  face-to-face  instruction  and  then  five  weeks  of  televised  teaching* 
The  other  group  received  similar  instruction  but  in  the  reverse  order* 
Students  were  then  allowed  to  choose  the  type  of  learning  situation  they 
wanted  to  continue  receiving*   Seventy-one" percent  chose  TV,  even  though 

only  51%  indicated  they  preferred  televised  instructixjn"^  

^  Champa  (1958)  divided  science  stu^dents  into  three  treatment  groups 
(convent^nal  instruction,  TV  supplement  to  instruction^  and  TV/film 
supplement),, and  found  that  students  favored  the  use  of  TV  or  TV/film 
"almost. unanimously. "   A, similar  study  was  conducted  by  Westley  (1963)* 
Ninth  grade  math  students  received  information  by  television  or  conven- 
tional instruction.    At  the  conclusion  of  the  year-long  course  the  students 
in  the  TV  group  rated  their  mode  of  instruction  more  positively  thandid 
the  conventional  instruction  students*    Morrison  (1967)  compared  dental 
students'  attitudes  toward  instruction  after  half  had  received  instruction 
by  television  and  half  conventionally.    Attitudes  toward  instruction  were 
significantly  more  favorable  for  the  TV  class. 

One  researcher  (Janes,  1964)  attempted_toj[dent^^^^  correlated  - 

with  learners'  preferences  for  television  and  found  that  self-confidence 
and  intelli9ence  corralated  significantly  with  preference  for  television* 
Neidt  (1968)  compared  attitudes  toward  instruction  expressed  by  learners 


*  ; 

*■ 

who  were 'taught  by  one  of  four  modes.    This  study  reported  that  progranmed 
instruction  had  the  most  favorable  rating,  followed  by  televised  instruc- 
tiOn>  small  class  and  large  class.  

Contradictory  evidence  to  the  favorable  results  reported  above  was 
also  found  in  the  literature.    Macomber,  et.  al.  (1958)  reported  that 
college  students  generally  preferred  conventional  class  situations  to 
televised  instruction.    Bobren  and  Siege!  (1960)  described  a  study  that 
compared  attitudes  of  five  sections  of  engineering  students  taught  conven- 
tionally to  five  sections  taught  by  television.    The  TV  students  had 
.relatively  more  negative  attitudes  than  the  traditionally  taught  students. 
Woodward  (1964)  found  that  college  biology  students  preferred  conventional 
in^tructixtn^to^e-l-emjon-. — Addit4^na4->^wa-&tudies- (TannebaumT-H56i-and- 
Davis  and  Johnson,  1966)  reported  no  significant  differences  between  the 
attitudes  of  viewers  of  a  televised  presentation  and  a  live  one.^ 

It  would  seem,  then,  that  preferences  for  televised  instruction  were 
probably  dependent  on  some  other  variable*  or  variables*  than  merely  mode  ' 
of  instruction*    Holmes  (1959)  stated  this  as  a  general  conclusion  of  a 
study  conducted  to  analyze  the  trends  of  results  in  television  research. 
Holmes  concluded  that  the  attitudes_ of  students_toward  television  could  - 
probably  be  more  accurately  described  as  attitudes  toward  other  elements 
involved  in  the  teaching-learning  process*  such  as  the  instructor,  the 
situation,  and  the  content.*  A  study  in  the  Cincinnati  Public  Schools  (1959) 
gave  support  to  this  contention  when  it  reported  that  different  ability 
-students  tended"  to^ react  differently  to,  biology  instruction,  by  television. 

Based  upon  the  results  reported  above,  there  did  not  seem  to  be  any 
conclusive  trends  in  the  literature  supporting  the  hypothesis  that 
televised  instruction  is  either  favored,  or  disliked,  by  students.  One 


generalization  that  seaned  to  ba  supported  was  that  the  content  of  an  instruc 
_Uo_nal.  pxes,entatton_prpbaM^  role  in  the_  liking  of 

delivery  niode  than  did  the  delivery  mode  of  the  instruction  itself, 

C.    Attitude  Toward  Content       Eighteen  studies  were,  identified  that 
of  TV  Instruction:  attempted  to  determine  if  students  demonstra- 

ted any  liking  of*  or  preference  for*  the 
content  presented  ^a'televislU  lessons-    Agai'n^  results  were  fairly  evenly 
divided  between  those  studies  where  learners  preferred  TV^delivered  content 
and  studies  where  no  preferences  were  reported. 

Eight  studies  produced  results  where  viewers  of  t^^evised  instruc- 
tion indicated  a  positive  attitude  toward  the  cortjent  delivered  by  TV. 

jR^o-o$-4;he^e-e-tght-stud4es-€ompared-te^^   

control  or  non-television  teaching.   Westley  and  Jacobson  |\i963)  found 
that  ninth  grade  "rI students  had  more  favorable  attitudes  toward  nath  than 
non-TV  students.  ^Idevin  (1975)  found  that  all  four  variations  of  a  TV 
lesson  produced  more  positive  attitudes  toward  the  content  of  the  lessons 
that  attitudes  produced  in  control  subjects.    The  TV  treatment  tfiat 
repeated  infomation  5  seconds  after  each  subunit  of  the  televised  lesson 
(for  student  response  and  involvement)  produced  the  greatest  positive 
attitudes  in  subjects.  ^ 

The  SIX  other  experlmfents  that  reported  positive  re^sults  merely 
evaluated  viewers'  attitudes  toward  the  content  of  a  television  presenta*  . 
tion  and  reported  conclusions.    Hunt  (196l)._fouM  that  teachers _who  watched.  . 
15  half-hour  television  programs  on  individualizing  re&dlng  instruction 
developed  positive  attitudes  toward  this  topic.    Kihava*  et.al,  (1961) 
reported  that  television  lessons  favorably  affected  Japanese  students 


attitudes  toward  science.    Skinner  (1967)  used  televised  science  lessons 
with  variations  in  the  method  of  on-tape  subject  presentation  and  Post^tape^ 
follow-ups.    Results  reported  that  interest  in  science  ifliproved,  with  the 
largest  positive  gains  for  girls,   Danib^^o't  (1972)"liave  an^itude  s^e 
to  2900  college  psychology  students  and  found  that  a  slightly  more  positive 
than  neutral  reaction  to^a  TV  course  was  reported  by  subjects.   Six  video- 
taped science  lessons  were  developed  by  Galey  and  George  (1974)  and  shown 
to  first  grade  students  in  order  to  motivate  them  to  continue  science 
experimentation.    Results  indicated  the  videotaped  lessons  were  successful. 
Piper  and  Butts  (1974)  found  that  after  seventy-six  science  teachers 
participated  in  a  televised  science  in-service  program  the  teachers  reported 
having  significantly  more  favorable  attitudes  toward  science  than  before 


the  sessions  began.  . 

Contradicting  the  results  rep6rted  in  the  studies  reviewed  above  were 
the  results  of  ten  experiments  where  negative'  or  neutral  reactions. to 
televised  information  were  reported.   Seven  of  these  eleven  reported  no 
significant  differences  between  attitudes  of  subjects  who  saw  a  television 
presentation  and  those  who  viewed  similar  infonnatidn  presented  in  some 
othefW. -Kumata  (1958)  found  no  difference,  in  attitudes  toward  social 
Science,  course  content  for  TV  or  non-TV  students.  "Jacobs  and  BoUenbacher 

'  {i?60)  reported  that  students'  attitudes  toward  science  were  not  different 
for  four  classes  of  varying  ability  levels  either  taught  by  television  or 
taught  conventionally.    Garry, (1960)  reported  similar  no-difference  results 

'  Tn  aTtudylhltVevafuat"^  attituTes  towWicfefice  of  fifth^rade  students. 
-  Walton  (1963)  compared  the  attitudes  toward  course  content  of  college 
students  wfio  viewed  either  a,  live  presentation  or  closed-circuit  TV  and 
found  no  significant  differences  between  groups.   Backens  (1970)  reported 


that  subjects  who  received  instruction  by  the  conventional  method  had  . 
significantly  more  positive  attitudes  toward  a  mathematics  course  than  did 
subjeets^who  saw  closed-circuit  versions  of  the  .lecture,  even  when  follow- 
up  sessions  were  provided  for  the  TV  treatment  subjects.  ■ 

'  .  A  television  course  in  physical  science  for  ninth  graders  was  compared 
to  instruction  t^-.at  was  not  televised  by  Welliver  (1967)-    Attitude  results 
were  ^ot  significantly  different.  -  Sims  (1968)  compared  subjects'  attitudes 
toward  geography  after  two  groups  received  either  television  instruction  or 
live  classroom  lecture/discussion.    No  significant  differences  in  attitude 
toward  geography  were  reported-    In  a  similar  study,  Levine  (1973)  com- 
pared closed-circuit  television  instruction  to  traditional  lecture/ 
recitation  and  found  no  significant  differences  between  subjects'  attitude 
toward^chemistryj.   A  study  by  Ganschow,  e.t»al»  (1970)  compared  videotaped 

to  audiotaped^nstlWt1^07f"on^ocationa-l-edocat-ion  WhnJLeL-Over-all 

attitudes  toward  this  topic  were  not  different7*itwas_found  that  subjects 
who  saw  social  models  of  an  ethnic  group  like  their  own  tended  to  score^— 
more  positively  on  attitude  measures  toward  the  occupation  of  the  model 
they  viewed. 

Booth  and  Miller  (1974)  attempteJTo^vTluaTe^  impact  on 

attitude  formation  by  showing  color  and  monochrome  versions  of  the  same 
lesson.    They  found  an  age/color  interaction.    Primary  grade  students 
tended  toward  more  positive  attitudes  for  monochrome  presentations  while 
color  was  found  to  be  a  positive  factor  ij^  promoting  levels  of  valuing  in  . 
the  upper  elementary  grades.  '  — * 

^  It  would  seem  apparent  from  the  results  reported  that  mer^TiTtelevisTng 
a  lesson  did  not  necessarily  promote  positive  attitudes  toward  the  cojntetgt 
.of  the  lesson,  and  often  produced  negative  reactions  in  viewers.  Negative 


attitudes  toward  course  content  seemed  to  be  very  likely  for  subjects 
who  were  required  to  view  closed-circuit,  or  videotaped  replays,  of  live 
lectures.    Variables  other  than  delivery  mode  probably  were  most  important 
in  determining  students*  attitudes  toward  instructional  content. 

D.  I  Attitude  Changes  Toward         Possibly  one  of  the  most  powerful  tech- 

Cdntent  of  TV  Presentations:        niques  for  determining  the  influence  of 

_  It  ■ 

television  on  the  content-related 
attitudes  of  viewers  was  atteippted  l?y  researchers  who  developed  television 
treatments  designed  to  change  existing  attitudes  of  viewers.   The  studies 
in  this  category  evaluated  techniques  for  altering  attitudes  toward  some 
instructional  topic  through  the  use  of  televised  presentations. 

Twelve  studies  were  found  where  televised  treatments  ivere,  in  varying 
degrees,  successful  in  altering  pre-existing,  content-relatefl  attitudes  of 
viewers  in  the  desired  direction.    In  1959>  Asher  conducted  a  simply  s 


designed  experiment  to  determine  iTlfttitude-ehanqes>-.towdf:d  the  maincon- 
cepts  depicted  on  a  television  program  could  be  produced,  and  if  change 
was  a  function  of  source  credibility  (national  network  versus  local  educa- 
tional station),  or  predictable  frgm  a  viewer  dogmatism  scale  rating. 
Attitude  changes  were  produced,  but  neither  source  or  dogmatism  data 
provided  significant  conclusions. 

Lottes  (1960)  reported  that  a  series  of  fifteen  televised  lessons  on 
^e^individualization  of  reading  instruction  were  successful  in  positively 
changl^^eading  teachers*  attitudes  toward  that  topic-    Weldon  (1962) 
conducted  a  s^iliar  study  that  evaluated  the  impact  of  a  twelve-hour 
"television  coiirse^Qn  adults'  attitudes  toward  <:ivil  defense.  Experimental 
subjects  reported  signl-ficantly  positive  attitude, changes  towaYd  civil 


defense,  as  compared^ to  co^^trol  subjects.    EnvironFnental  education  was  the 
topic  presented  by  television  in  a  study  conductec'  by  Wright  (1971)» 
Results  showed  a  signflcant  positive  attitude  change  toward^'environmental 
education  as  a  result  of  televised  treatment  procedyres.    Menzies  (1973) 
reported  that  violent  attitudes  of  prison  inmates  were  positively  (made 
more  violent)  influenced  by  three  forty-five  minute  violent  television 
treatments,  as  compared  to  non-violent  TV,  and  ihat  there  was  a  multiplier 
effect  apparent.    O'Brien  (^1973)  reported  the  results  of  an  experiment 
where  only  urban  students*  attitude  changes  toward  the  topic  of  problem 
solving  were  positively  influenced  by  a  televised  presentation.  Rural 
students*  attitudes  were  more  influenced  by  a  conventional  lesson.    It  wa$^ 
hypothesized  that  viewers  of  persuasive  information  need  to  identify  wtth 

the  communicator  in  order  for  attitudes  to  be  influenced,  and  since  the 

^  *~ 

rural  studenxs  identified  with  the  real  .instructor,  but  not  the  televised 

'  ■■         .  *  . 

message,"  they  we're  not  as  susceptible  to  television  as  were  urban  students 

J* 

Croft  (1969)  5uid  Donaldson  (1976)  designed  their  studies  to  evaluate 
^Qbjeets^reacti^s_to_t£l^^     instruction  as  compared  to  control  groups 
but  also  as  compared  to  subjects  vi^wing^TiWlness^geT^ — Cicoft  wanted  to 
change  the  audience*s  attitude  negatively  toward  intercollegiate  athletics 
Results- Indicated  that  a  televised  message  was  siiccessful  in  changing 
viewers*  attitudes,  but  not  as  powerfully  as  those  changes  produced  by  the 
"live**  communication,    Donaldson*s  results  wer?  similar^    A  televised 
communication  on  the  disabled  was  successful  in  changing  college  students* 
attitudes  toward  disabled  people  as  compared  to  control  subjects,  but 
viewers  of  a  live  presentat-ion  had  greater  positive  changes*   Both  Croft 

(1969)  and  Donaldsbn  (1976)  hypothesized  that  TV  was  not  as"  powerful  as  a^ 

*    .  t 

live  communication"  because  TV -had  fewer  informational  cues  (ie,  was  not 


as  "realistic")*  ,         *  .  ^ 

Several  researchers  evaluated  not  only  the  impact  of  televised 
messages  on  attitude  fchange,  but  also  whether  variations  in  the  type  of  * 
TV  presentation  would  have  a  varying  impact  on  attitudes*    Seiler  (1971) 
designed  an  experiment  with  four  treatments.    Each  of  the  three  experimenta.1 
groups  viewed  a  television  version  of  a  persuasive  speech  on  the  Vietnam 
War.    One  group's  tape  had  technical  visuals  such  as  graphs  and  charts^ 
interspersed  on  its  videotape*    Ariother  group  had  '^hUhian-interest  visuals," 
such  asjphotographs,  on  .its  videotape.    The  third  group  saw  only  the 
speaker.    Both  of  the  "su'pp'iemented"  versions  produced  significantly 
greater  attitude  change  than  the  other  treatment-    The  visuals  were  . 
thought  to  add  more  information,  and  to  increase  the  credibility  of  the 
message* 

Kraus  (1962)  took  a  slightly  different  approach.    In  this  study  on 
attitudes  of  whites  towards  Negroes  the  race  of  the  two  canmunicators  was 
varied.    Greatest  positive  race-related  attitude  changes  were  produced  as 
a  result  of  treatments  where  both  races'were  represented,  as  compared  to 
all-white  or  all-black  communicators.    Possibly,  the  message  was  perceived 
as  being  more  credible  in  this  instance*    Amirian  (1962)  found  that^ 
significaTntr-pos^iti-Vte^^s^ien^^  changes  were  produced  when 

televised  lessons  were  supplemented  with  follow-up-^ss-lgam&nts^^  ^ 

An  experiment' conducted  by  Kraemer,  et,al.  (1975)  also  evaluated  the 
way  a  televised  message  was  presented  in  order  to  evaluate  the  type  of 
attitude  changes  produced.    They  found  that  including  a  role-playing  actor 
on^  a  videotape  who  reacted  favorably -to  the  persuasivve  cormiunication  (race 
relations,  in  this  case)  was  as  successful  In  producing  desired  attltudlnal 
changes,  in  viewers  as  was  the  filmed  message  presented  alone,  and  that 


both  procedures  produced  significant  attitude  changes,  as  compared  to  the 
control  treatment* 

^   '  < 

(k)ntradictory  results  Were „als6^  foun    in  the  literature.    The  conclu- 
♦ 

sions  of  five  studies  indicated  tha;t. attitude  changes  were  not  produced  as 
a  consequence  of  a  televis^ed  communi  cation »    A  study  by  Meyer  and  Gute 
(1972)  evaluated  the  affect- of  channel  variation  on  attitude  change  and 

source  credibility*    There  were  no  differences  in  attitude  change  reported 

It 

'between  jgroups  who  received  a  persuasive  message  either  by  video,  audio, 
or  live,  as  compared  to  each  other  or  a  control  group*    Evans,  Wieland  and 
Moore  (1961)  reported  that  a  single  TV  presentation  of  a  controversial 
educational  program  did  not  significantly  alter  viewer^  attitudes  toward" 
the  controversial  topic  (prejudice),  as  compared  to  control  subjects*  ^ 
attitudes. 

BickeV  (1964),  field  (1972),  and  Browning  (T975)  reported  the  results 

of  studies  where  desired  attitude  changes  were  not  found  in  viewers  of 

televised  instruction*    TV  versus  live  (Bickel ,  1964),  film  versus  color 
■  ^  * 

,  TV  versus  monochrome  TV  (Browning,  1975),  and  color  TV  versus  monochrome 

TV  (Field,  1972)  were  compared,  and  no  significant  attiti^de  changes  were  * 

'  * 

reported.  *      .  ^ 

Several  researchers  attempted  to  more  completely  explore  procedures 
for  using  television  to  deliver  messages  that  would  successfully  change 
the  content-Yelated  attitudes  of  viewers*    Keating  and  Latane  (1972)  found, 
-^thai_when  intermittent  distractions  (2-second  decrease  i a  video  signal 
by  20db,  twenty  timeT^iuring- a  ^persuasive  speech)  were  added  to  a  televised 
message  there  was  a  significant  positive  changeTT^tltudes^as  compared 


to  subjec.ts  who  viewed  the  speech  with  no  distractions  or  a  continuous 
distraction*    It  was  theorized  that  the  intermittent  distractions  acted 


to  irfhibit  viewers'  counter-argumentation,  increased  their  involvement, 
and  lowered  their  defenses  to  the  counter-attitudinal  message  presented 
on  the  videotape. 

Simonson  (1977)  and  Goldman  (1969)  evaluated  the  impact  of  commitment 
and  involvement  of  subjects  in  making  of  videotapes  on  attitudes.  Simonson 
found  that  by  inducing  students  to  commit  themselves  on  videotape  to  a  ^ 
counter-attitudinal  position  their  attitudes  would  shift  in  the  desir-ed 
direction.    Goldman  reported  that  microteaching  ^ideotape  recording  of 
self  while  teaching)  significantly  altered  education  students'  attitudes 
toward  self  and  teaching.. 

When  the  results  of  experiments  designed  to  change  content-related 
attitudes  were  evaluated  col lecti.vely  it  seem&d  obvious  that  televised 
messages  were  often  successful  in.  producing  desired  affective,  outcomjes. 
It  also  seemed  d)vious  that.television^alone  did  not  account  for  these 
chahges.  ^Attitudinal  outcomes  were  produced  when  .televisi on  presentations 
were  designed  to  bring  about  those  changes,  just  as  cognitive  outcome^  can 
be  produced  in  well  developed  lessons.    If  a,  persuasive  message  was  pro- 
duced that  maximized  the  capabilities*  of  the  television  medium,  and  that 
incorporated  some  theory  of  attitude  change,  (e.g^.  communicator  credibility) 
then  desired  attitude  alterations  in  the  viewers  of  that  lesson  were 
probably  found.    However,  if  television  was  improperly  used,  or  used  only 
to  vary  the  channel  or  method  of  message  delivery,  then  desired  attltudinal 
outcomes  were  probably' less  likely  to  be  found.    In  the  domain  of  attitude 
formation  and  fchange,  television's  impact  seemed  to  be  similar  to  the 
impact  it  has  in  the  cognitive  danain.    If  correctly' planned,  produced  and*" 
used,  televised  Instruction  will  be  liked,  will  promote  interest  in  the 
message, it  delivers,  and  will  be  successful  in  changing  attitudes. 


'^•11.    MOTION  PrCTURES  {FIlMy^^ 

Research  concerned  with  the  relationship  between,  motion  photography  - 

(film)  and  attitudes  was  identified  and  reviewed  by  applying  the  same 

^  ^categorization  system  as  that  used  for  television  research.    Over  fifty 

studies  were  collected.    While. there  w^lfe^any  similaritie^^reported 

between  the  motion  media  (TV^and  film),  there  were  also  many  production, 

visual",  and  utilization  differences  found  that  might  have  produced  conclu- 

*  ■ 

sions  different  from  those  reported  in  the  television- literature  concerning 
the  impact  of  motion  photography  on  attitudes.  t  . 

A.    Attitude  toward  Film:   Generally,  researchers  reported  viewers  of 

film  enjoyed  it  as  a  conmuni elation  (node  (lange, 
et.al.,  1956;  Redemsky,  1959;  for  example).    However,  when  film  was  used 
*      as  the  basic  instructional  method  the  reactions  of  viewers  vfere  less  likely 
to  be  so  uniformly  positive.    Wittich  et.e^l.  (1959)  reported  that  sc'ience 
students  became  interested  in  science  a^fter.  viewing. jfi  1ms  but  they  did  not 
'  *'look^orward  to  seeing  the- films."   As  a  partial 'reaction  to  the  mixed 
opinions  of  .instructional  film  viewers,  several  i^esearchers  attempted  to 
'determine  the  characteristics  of  instructional.films  that  tended  .to  be 
^     valued  positively  by  viewers.    This  was  done  in  order  to  prescribe  tech- 
niques, that  would  make  teaching  films  more  likely  to  be  favorably  received 
by  students.        ,  ^        ^  ,  ^  ,  ' 

Greenhilli  and  HaNiven  (1956)  were  able^to  determine  that  the  , mo  re 
0         useful  a  learner  perceived  the  infomffation  presented  in  a  film,  or  the  \ 
nearer  he/she  felt  they  were  to  the  people  or  objects  depicted  in,  a  film, 
the  mor-e  favorably  they  would  react  to^the  film",  and  learniog  would  be 


ERLC 


.increases.    Knowlton  and  Hawes  (1962)  found  that^a  positive  attitude  about 
film  as  a  method  of  teaching  and  learning  was:*  significantly  correlated  with 
.knowledge  about  instructional  uses  of  motion  photography.    Redemsky  (1959) 
reported  that  if  ^  specific  procedure  for  the  showing  of  a  film  (one  that 
included  preview  ar\d  review  discussio;is)  was  used^  most  students  reacted 
very  favorably  to  motion  photography  as  a  method  of  instruction. 

Comparisons  , Between       A  few  studies  were  identified  that  attempted  to 

Film  and  Qther  Modes:  determine  viewers'  liking  for  instructional. 

film  by  comparing  units  taught  by  motion  t 

photography  with  some  other  method  of  teaching.    Ganschkow,  et.al.  (1970) 

, reported  that  vocational  education  students  reacted  more  favorably  to  filmed 

instruction  than  to  the  same  information  presented  in  written  form. 

* 

Champa  (1958)  conducted  a  study  that  evaluated  attitudes  toward  TV  and  film 
when  they  were  used  to  teacb  ninth  grade  science.    Results  indicated  pupil^ 
favored  the  use  of  TV  and  film  "almost  unanimously." 
>      Two  studies  compared  a  film  to  9' filnvograph  (still  pictures  of  film 
scenes)  version  of  the  same  script.    Miller  (1969.)  hypothesized  that  film  - 
motion  would  increase  the  emotional  involvement  of  viewers  and  produce 
positive  attitudinal  responses.    Results  supported  this  hypothesis. 
However,  a   study  conducted  by  the  U.S.  Anny  (Instructional  Film  Research 
Program,  1954)  reported  that  there  was  no  difference  in  attitudes  produced 
toward^ film  or  tilmograph  versions  of  a  presentation  on  military  police 
support  for 'emergencies. 

Similar  inconclusive  results  were  reported  by  Hayes  (1966). 
Students'  attitudes  toward  instruction  were  not  significantly  different 
between  those  taught  driver's  education  conventionally  and  those  taught 

■  .  .  .       ■  ^OG 


using  film- 

Weisgerber  (1960)  conducted  a  large-scale  experiment  involving  the 
use  of  science  motivational  films  in  several  grade  levels  of  two  schools. 
Neither  junior  high  or  high  school  students  were  more  favorable  toward 
filmed  instruction  than  they  were  toward  conventional  instruction  that 
used  factual  rather  than  motivational  science  films. 

.An  interesting  adaptation  of  the  use  of  film  in  teaching  was  evaluated 
in  a  sjtudy  conducted  by  Eric1<son  (1956)*^  In  this  experiment  students 
actually  produced  a  film  in  one  class.    Students  in  the  film-making  group 
reported  that  they  enjoyed  this  technique  for  learning  science  more  than 
students  in  a  conventional  treatment. 

Generally,  results  seemed  to  indicate  that  students  enjoyed  filmed 
instruction' and  had  favorable  attitudes  toward   this  medium*   While  the 
small  numbers  of  attitude-toward-film  studies  reviewed  made  definitive 
conclusions  of  a  general  nature  impossible,  it  did  seem  that  film  was 
more  often  favorably  valued  tjian  not,  and  was  generally  more  positively 
valued  than  televised  instruction*    Probably  the  single  most  important 
reason  for  this  was  the' fact  that  most  classroom  films  were  commercially 
made  and  were  technically  excellent,  while  many  TV  lessons  were  locally 
prepared,  not  as  well  done;  and  therefore  not  as  favorably  received* 

C.  Attitude  Toward  Content  The  basic  form  of  content-related  film/. 
of  Filmed  Instruction:  -^attitude  research  involved  assessing  the 

reactions  of  viewers  to  information 
presented  by  motion  pictures*    While  generalizable  conclusions  were  not 
readily  apparent^  the  results  of  the  several  studies  reyiewed  in  this 
category  did  provide  some  interesting  insights  into  the  liking  of  the 


content  of  filmed  instruction  expressed  by  viewers,  even  if  these^insoghts 
were  not  exactly  definitive.    As  early  as  1933,  Charters  had  summarized 
several  studies  that  evaluated  the  impact  of  film  on  attitudes  of 
children.    It  was  found  that  desired  attitudinal  outcomes  were  produced, 
but  multiple  showings  of  a  film  tended  to  confuse  viewers'  attitudes. 

Rizik  (1974)  wanted  to  deterniin|  if  a  film  on  rehabilitation  counsel-' 
ing  would  produce  positive  attitudes  toward  that  topic  in  college  students* 
Results  indicated  that  subjects  felt  ])ositively  about  this  topic  after 
viewing  the  film.    Wittich,  et.al.  (1959)  also  reported  positive  .affective 
reactions  to  film*    These  attitudes  were  expressed  by  subjects  who  viewed 
the  16Z  thirty-minute  Vilms  making  up  the  Harvey  White  Physics  film  Project* 
Experiitental  subjects  reported  greater  positive  interest  in  science  than  \ 
did  non-film  viewing  control  subjects*   However^  no  differences  in  science 
interest  were  reported  by  Noall  and  WinJet  (1959)  in  a  study  evaluating 
the  same  physics  film  series.    Weisgerber*s  (1960)  study  of  interest 
toward  science  as  influenced  by  motivational  films  reported  that  while 
junior  high  school  students  were  not  significantly  influenced  by  the 
films,  high  school  pupils  were. 

Smith  (1973)  compared,  attitudes  of  sociology  students  toward  either 
film-only  instruction  or  conventional  instruction*    Post-tests  of  attitude 
toward  the  courses  tended  to  demonstrate  that  the  film-only  students  were 
more  positive  aboat  sociology,  but  statistically  significant  results  were 
not  obtained.*  Even  more  negative  results  were  reported  in  one  study  that 
found  that  unfavorable  reactions  towarc^Tphysics  and  chemistry  were  produced 
in  viewers  of  films,  as  compared  to  conventionally  taught  students.  These 
results    were  reported  as  part' of  a  project  evaluation  conducted  by 
Popham  and  Sadnavitch  (1960). 

Sev,era1  researchers  attempted^©  evaluate  the  film  medium  to  determine 


how  it  could  be  used  more  effectively  to  promote  liking  of  the  messages 
carried  by  motion  pictures*    Donohue  (1973)  found  that  political  advertise- 
ments were  perceived  more  favorably  in  color  thanln  black  and  white* 
GreenhillS  McNiven  (1956)  concluded  that  students  valued  the  content  of  a  film 
mo^er positively  if  they  perceived  a  usefuln'ess  for  the  content  of  the  motion 
picture,  and  if  they  identified  withAhe  characters  or  events  depicted  on  the 
film.    Weisgerber  and.  Colei=  (1971)  discovered  that  while  different  racial 
groups  did  not  react  differently  to  films  oh  "self-image"  there  were 
miiied  feelings  expressed  by  several  ability  groupings  of  subjects. 

In  suPmary,  there  did  not  seem  to  be  general  conclusions  apparent 
from  the  studies  reviewed  In  this  section.    In  some  cases  subjects  reported 
significantly  favorable  attitudes  toward  the  content  of  Instructional  films* 

0 

In  other  cases^  no  differences,  or  negative  reactions,  were  reported.  It 
would  seem  likely  that  there  were  Intervening  variables  that  exerted  an 
Influence  on  the  Impact  a  filmed  message  had  on  the  message-related 
attlUdes  of  viewers. 

D>  .Attitude  Changes  Toward  Landmark  studies  conducted  in  the 

the  (jpntent  of  Filmed  Instruction:        1930*s  (Thurstone^  1931;  Peterson 

and  Thurstone,  1933)  demonstrated 
the  potential  impact  of  motion  pictures  on  the  social  attitudes  of  children* 


Since  then,  attitude  change  has  been  frequently  studied  by  film  researchers* 

More  than  thirty  studies  were  found  in  the  literature  that  evaluated  the 

abilitly  of  filmed  presentations  to  alter  existing  attitudes  of  viewers.* 

Tjiurstone  (1931)  found  that  two  versions  of  a  motion  .picture  about 
I        ■        -  '  ■ 

the  Chinese  produced  either  favorable  or  unfavorable  attitudes  in  children. 


dependi 


ng  on  the  intent  of  the  message  presented  In  the  film*  Peterson 


and  Thurstone  (1933)  reported  on  a  series  of  experiments  that  used  motion 
pictures  to  alter  the  attitudes  of.  elementary  and  secondary  students^ 
attitudes  toward  topics  such  as  nationality  and  race,  crime,  punishment 
of  criminals,  capital  punishment  and  prohibition.    They  reported  that 
motion  pictures  had  a  definite,  lasting  effect  on  the  social  attitudes  of 
children,  especially  youngeV  children,  and  that  the  viewing  of  a  series 
of  films  on  the  same  topic  seemed  to  have  a  cumulative  effect  on  the 
attitudes  of  viewers. 

Since  the  1930's,  when  these  studies  were  conducted,  there  have  been 
a  substantial  number  of  other  research  studies  that  have  verified  the 
impact  of  filmed  messages  on  attitude  changes.    Levonian  {I960,  1962,  1963) 
published  a  series  of  articles  that  described  the  processes  used  to  develop 
a  persuasive  film  on  India.    Levpnian  administered  ^^questionnaire  to 
the  target  a^udience  and  analyzed  the  responses  to  this  instrument  in  order 
to  develop  the  script  for  the  persuasive  film  on  India.    Results  of  the 
ftnal  study  (1963)  showed  thGt  the  film  produced  as  s  result  of  the  data 
collected  from  the  questionnaire  was  successful  in  significantly  changing 
the  attitudes  toward   India  of  viewers  of  the  motion  picture. 

Winick  (1963)  reported  that  a  film  on^'drug  addiction,  "The  Man  With 
the  Golden  Arm",,  produced  a  shift  in  attitudes  of  viewers  in  the  direction 
of  a  pore  permissive  attitude  toward  the  narcotics  addict,  as  compared  to 
controls*    Greenberg  (1963)  evaluated  the  attUudinal  impact  of  two  films 
with  identical  visual  content  but  opposite  narratives.    One  film  claimed 
communism  was  active  in  the  U.S.  while  the  other  took  the  t)pposing  position. 
Results  indicated  that  attitudes  toward  communism  were  stablized  in  viewers 
of  the  first  motion  picture.    Subjects  who  watched  the  second  film  developed 
strongly  negative  attitudes  toward  the  group  that  advocated  that  communism 


was  playing  an, active  role.    This  was  the  position  presented  in  the 
narration  of  this"  film  version.    Another  study  (Hanson,  1968)^  reported 

that  a  color  film  on  the,  necessity  for  parental  invojj/einent  in  the,  ^   - — 

'development .of  normal  speech  habits  of  their  children  produced  an  attitude, 
change  in  parents  1n  the  direction  advocated  in  the  motion  picture. 

An  interesting  adaptation  of  the  use  of  persuasive  films  was  presented 
in  a  study  by  Rogers  (1973).    This  experiment  evaluated  the  impact  of  public 
health  films  on  attitudes  toward  cigarette  smoking,  safe  driving,  and 
venereal  disesise,    Rogers  found  that  the  more  noxious  the  film^was^the  — — 
more  fear  that  was,  aroused  in  the  viewer.   However,  it  was  also  found  -that, 
attitudes  of  viewers  of  films  on  these  topics  were  changed  most  dramatically 
when  the  motion  picture  either  gave  effective  preventatives,  or  convinced 
the  viewer  of  the  likelihood  of  exposure  to  the  malady  depicted  in  the 
film*  ,     c  -  , 

Another  group  of  studies  that  reported  positive  attitude  changesin 
the  viewers  of-films  were  those  that  included  some  type  of  post-film 
discussion  or  follow-up  in  the  experimental  design*   Allison  (1966)  reported 
that  positive  attitude  changes  toward  the  film  topic  science  wece^only 
produced  after  viewing  ten  motivational  films  accompanied  by  follow-up" 
discussions*    Burrichter  (1968)  found  that  att-itudes  toward  continuing 
education  were  positively  changed  in  viewers  of  films  who  also  participated 
in^lectures  and  discussions  on  this  topic*    In  a  study  by  Don?yahn  (T973) 
a  non-persuasive  film  on  America/s' responsibility  for  the  fall  of 
Eastern  Europe  after  World  War  II  was  ,used  with  various  types  .of  post- 
viewing  critiques  and  discussions, .  Significant  attitude   changes-were  ^ 
produced  in  viewers  of  the  film  who  also  participated  in  a  persuasive 
critique*    Fay  (1974-^* also  used  follow-up  discussions, after  experimental 


siabjects  saw  a  film  on  the  need  for  the  design,  of  barrier   free  buildings. 
Attitudes  toward  this  topic  were  significantly  changed. 

Four  additional  studies  were  found  in  the  literature  where  filmed 
treatments  were  used  to  positively  change, attitudes  toward  the  topics  *  ' 
presented. by  motion  pictures,    Greenhill  (1957)  reported  on  a  study  where 
a  film  on  the  mentally  retarded  wa^  used  to  shift  some  pet^sonality  scale 
responses  of  viewers,    Alese  (1973)  also  evaluated  the  impact  of  a  film 
about  mental  retardation^  and  reported  a  small  but  significant  change  in  . 
"attitude  tov/ard  acceptance  of  th^  mentally  retarded  in  viewers  of  the 
motion  picture.    Reid  (1970)  evaluated  the  impact  of  two  versions  of  a 
presentation  about  the  church.    Both  the  traditional  film  version  and 
multi-image  version  of  the  presentation  were  successful  in  changing 
attitudes  of  viewers  toward  the  church  In  one  of  two  situations.  Incidental 
instruction  in  the  form  of  two  films*  a  lecture*  class  discussion  and  a 
hall  display  were  found  to  be  successful  in  changing  attitudes  of  junior 
higK  students  toward  the  problem  of  overpopulation  (Sourers*  1973) »  * 

A  final  study  (Buvinie*  1976)  wa$  found  in  the  literature  that 
reported  positive  attitude  changes  in  viewers- of  a  filmed  treatment.  This 
nexperimont  evaluated  the  aggression  heightening  effect. of  a  violent  film 
scene  on  college  men.    Results  indicated  that  the  aggressive  motion  picture 
significantly  heightened  the  strength  of  a  film  viewer's  written  attack 
on  a  partner^  as  compared  to  viey/ers  of  a  non-aggressive  film*  Aggression 
occurred  only  if  evaluation  immediately  followed  viewing.    It  was  theorized 
that  this  heightened  tendency  towards  aggression  was  produced  as  a  con- 
sequaoce  of  viewing"  the  film  scene. 

A  somewhat  smaller  number  of  studies  were  found  that  reported  non- 
significant attitudinal  changes  in  viewers  of  persuasive  motion  pictures. 


During  the  1940's  McFarlahe  (1945)  was  attempting  to  use  motion  pictures  to 
change  children'^  attitudes  toward  other  races,  and  while  significant  results 
were  not  obtained  it  was  found  that  "story"  films  that  were". realistic  to 
children  were  probably  better  at  changing  attitudes  than  "non-ST:ory"  films^ 
Kishler  (1950)  found  that  college  students  wjio  viewed  persuasive  motion  ^ 
pictures  with  a  main  character  who  had  an  occupation/position  with  a  high 
prestige  value  for  them  tended  to  change  their  attitude  in  the  directiorf 

advocated  by  the  characte^r.  However,  experirnent_al  results  wj&re  not  

significant. 

Spigle  (1956)  conducted  a  study  on  attitude  changes  of  high  school  ; 
boys  toward  the  anrted  services.    Results  were  conflicting.    While  most 
viewers  of  the  motion  picture  changed  in  their  attittfdes  toward  the  military, 
they  did  so  in  opposite  directions.    The  motion  pictures  seemed  to  have 
caused   those  who  were  originally  less  favorable  to  become  more- favorable, 
and  those  who  were  more  favorable  to  become  less  favorable. 

Mental  health  films  shown  to  prison  inmates  did  not. produce  all  predicted 
changes  in  attitudes  even  when  group-centered  psychotherapy  sessions  were 
included,  according  to  results  reported  by  Greenhill  (1957).    A  similar 
inconclusive  outcome  was  discussed  in  a  study  conducted  by  Merrill  and 
HcAshan  (I960),   This  study  was  conducted  to  produce  attitude  changes  toward 
traffic  safety  as  a  result  of  viewing  a' persuasive  film.   Even  though 
considerable  pre-production  analyses  were  conducted  before  the  motion 
picture  was  produced, ^sinrri.t3?rly  to  what  Devonian  (1963)  attempted,  the 
predicted  attitude  shifts  were  not  produced.  -       *  ^ 

Merrill  (1962)  .concluded  that  defensive  avoidancie  prevented  altera- 
tion^ of  attitudes  as  predicted  in  viewers  of  "attitgde  films"  that  used 
dramatic  plot  and  characters  to  alter  social  attitudes.  Similarly, 


Wickline  (1965)  found  no  significant  changes  in  attitude  toward  scier\ce 
produced  in  experimental  subjects  who  viewed  weekly  motivational  films  ^ 
on  science. 

Two  additional  studies  were  found  in  the  literature  and  neither 
reported  desired  attitude  shifts  resulting  from  film  treatments.  Sullivan, 
(1964)  found  no  differences  between  attitudes  of  high  school  girls  who 
viewed  persuasive  films  on  college  and  those  who  did  not.    Bond  and 
Rosing  (1973)  showed  a  film  on  hunting  tp  mentally  retarded  subjects  and 
found  changes  in  attitudes  that  were  opposite  to  those  hypothesi^^^d. 

In  spite  of  the  fact  th^t  many  researchers  were  able  to  produce 
attitude  changes  in, viewers  of  persuasive  motion  pictures  there  were  a 
smaller  but  sufficient  number  of  experimenters  who  used  similar  proce- 
dures, but  who  were  not^'able  to  produce  attitude  changes  (e.g.  Levonian, 
1963; , as  cofjipared  to  Merrill  and  McAshan,  1960;-for  example).  Attempts 
to  find  solutions  to  the  inconsistency  of  reported  results  were  made  by 
several  researchers.    Miller  (1969)  attempted  to  discover  if  film  motion 
had  any  influence  on  the  emotional  involvement  of  viewers,  and  thus  the 
production  of  attitude  changes.   A  filmograph.  was  compared  to  a  film  on  the 
same  topic.    Results  supported  the  hypothesis  that  the  motion  picture 
, version  would  produce  significantly  greater  attitude  changes  than  the 
still  pictures.    Browning's  (1975)  two  by  three  design  (ability  by  film,  ^ 
color  TV,  or  black  an3  white  TV)  did  not  produce  ar\y  significant  attitude 
differences  or  interactions  toward  the  topic  of  nutrition^    Itorin  (1976) 
attempted  to  ascertain  if  skin  color  or  speech  patterns  of  the  actor  in 
a  film  would  affect  racial  attitudes.    No  significant  differences  were  reported. 

One  unique  experiment  that  did  produce  significantly  different 
attitude  changes  was  conducted  by  Schwartz  (1970).    Three  treatment  groups 
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were  included  in  the  design  of  th^Vstuciy^    Each  group  saw  the  same  film, 
but  the  sound  track  was  altered  to  either  support,  glorify,  or  contradict  , 
the  anti-war  theme  of  the  motion  picture.    Attitude  change  in.  the  direc- 
tion advocated  by  the  film  were  produced  when  .the  sound  track  was  glorifying 
or  supporting,  but  not  when  it  was  contradictory. 

Summary:       Obviously,  no  conclusive  statements  about  the  impact  of 

film  on^attitudes  should  be  made.    Results  of  studies 

reviewed  were  not  uniform  enough.    However,  some  general  Implications  were 

apparent.  /It  would  seem  that  viewers  like  films,  and  like  to  learn  from 

motion  pictures,  at  least  as  w611  as  other  fornjs  of  instruction*    It  also  > 

would  seem  that  subjects'  attitudes  toward  the  content  of  films  was  often 

quite  positive.    Viewers  valued  Information  presented  by  motion  pictures. 

Additionally,  attitude  changes  were  more  often  thap  not  produced  in  viewers 

of  persuasive  films*    Motion  pictures  were  found  to  be  a  powerful  tool  for 

*  -9 
delivering  controversial  messages,  especially  when  extreme  care  was  used 

during^ planning,  production,  and  utilization  of  the  film*""  In  short,  motion 

pictures  would  seem  to  have  been  a  viable  mechanism  for  delivering  infor- 

mation  when  attitudinal  outcomes  were  important* 


IIL  ,  STILL  PICTURES. 

Still  media  (slides,  filmstrips,  filmographs^  and  photo  essays)  were 
not  evaluated  and  written  about  in  the  research  literature  ia  as  gre^ 
a  quantity  as  was  experimentation  on  film, and  television.    Twenty-three  ' 
studies  were  found  that  evaluated  the  impact  still  visuals  had  on'the 
attitudes  of  viewers,*    The  absence*of  motion  in  the  presenta_tion  of  visual 
information  was  the  most  obvious  difference  between  this  medium  and  the 
TV/film  ipedia.    Evaluations  of  research  on  still  media  Were  included  in 
this  review  to  provide  as  complete  a  discussion  of  the  media-attitude 
relationship  as  was  possible.        .         >  * 

A  &       Comparisons  of  Still        Three  studies  were  found  that  reported^ 
■Photography  to  Other  Mediae.       positive  reactions  by  students  toward 

instruction  by'still  KiJiedia.    Vander  Meer 
(1961)  reported  "highly  favorable-"  reactions  of  students  toward  posters  ' 
and  tape  recordings  as  a  method  of  teaching.  .Crist  (1967)  compared 
written  progranmed  instruction  (PI)  to  programmed  frames  projected  one 
frame  at  a  time  with  a  35nin  slide  projector-    It  was  reported  that 
students  who  used  the  projector  were  more  positive  about  their  instruc- 
tional  mode  than  were  the  traditional  PI  students.    Hempstead  (1973) 
studied  reactions  of  sixth  graders  to  fiVe  types  of  mediated  presenta- 
tions  (print,  verbal  sound,  print  with  pictures^  print  with  verbal  sound, 
and  pictures  with  verbal  sound).    Results  indicated  that  pupils  preferred 
print  or  pictures  with  verbal  sound,  and  that  subjects  in  these  treatme'nts 

had  the  most  positive  attitudes  toward  the  learning  experience,  as 

I 

compared  to  subjects  in  other  treatments- 


Two  experiments  atteniiyEed^to^deterniine  if  pictorial  einbellishments 
■  "  ^  t£  ■ 

on  still  slides  improved  the  attitudes  of  viewers  1:oward_Jthe  slide  medium. 

*Results*were  contradictory.    Baker  ?nd  Popham  (1965)  reported 'that < those 

subjects  who  saw  an  embellished  version  of  a  slide  presentation  were  more 

favorable  to  the 'pj^esentation  than  were  viewers  9f  unembfellished  slides. 

A  later  5.tudy  by  Pophani  (1969). did  not  report  any  significant  preferences 

for  embellished  slides  by  viewers.  '  ^  

Filmograph-verslons  of  motiori'plctures  reported  in  section  II.  . 
(Instructional  .Film  Research  Program^  1954;  and  Miller^  1967)  seemed  to^ 
provide  weak  support  for  the  hypothesis  that  motion  V^ersfons  were  a  pre- 
ferred method  of  instruction  to  still  vjsrsions  of  the  same  script. 

Thus>  it  would  seem  that  while' still  media  pictures  were  favorably 
received  in  certain*instances >  there  were  other  instances  reported  where 
information  was  depicted  more  positively  by  motion  media.    Actually^  there 
were  an  insufficient  number  of  studies  reviewed  in  this  category  to 
develop  any  conclusive  opinions  on  the  nfedium-related  attitudes  of  learners, 

■  ■     ■  I  ■  '  ■ 

C.    Attitude  Toward  Content  of       "Nine  studies  were  lldentified  in  the 

 *  !"  -  i  _ 

..Instruction  from  Still  Media:         research  literature  that  evaluated  the 

7~  ^  4  • 

impact  of  still  visuals'on  the  content- 
related   ^    ^udes  of  learners.    Only  one  study  (Vickers^  1972^  "reported 
-positive  results.    It  was  found  that  students  who  were  taught  English  using 
a  large  number  of  overhead  transparencies  and  worksheets  had  significantly 
more  positive  attitudes  .foward  that  topic  than  controls.    However*  results 
were  suspect  because  subjects  were  not  randomly  assigne'd  and  different 
instructor^" taught  the  control  and  experimental  groups. 

*    Four  researchers  reported  no  significant  differences 
a^  t[\e  result  of  experiments  that  evaluated  attitudes 


toward  content  delivered  by  still  pictures.  Reeser  (1972)  used  a  slide  t 
presentation,  booklets,  and  lectures  to  present  information  on  the  construe- 
tion  indus\;ry,  and  while  results  were  not  significant,  the  slide  subjects  ■ 
did  possess  the  most  positive  attitudes  toward  the  subject.    Kolmos  (1970) 

m  ^ 

designed  a  study  that  compared  attitudes  of"conege  studer\ts  toward 
^statistics  after  receiving  instruction  from  35mp  slides  either  in  study 
carrels  or  in  the  classrown:    Control  subjects  received  lectur^instruc-  ^ 
tion.    Nonsignificant  differences  in  attftudes^tgward  content  were  reported. 
Another  study  reported  that  eighth  grade  mathematics  students  did  pot" 
change  in  their  attitudes  as  a  result  of  filmstrip  instruction,  and  were 
not  significantly  different  from  students  ^traditionally  taught  (Wilkinson, 
1971),      Watts    (1974)"  reported  no  significant  differences  toward  sex 
education  Jpr  stude^s  taught  by  slides,  lecture,  or  independent  study. 

Four  experiments  were  identified  that  attempted  to  evaluate  the 
cha/*acterist\cs  of  still  pictures  when  they  were  used  as  a  method  of 
instruction.    This  was  to  determine  nf  these  characteristics  had  an^impact 
on  the  attitudes  of  viewers.    Two  studies  (Winn  and  Everett,  1978;  and  ■ 
Katzman  and  Nyenhuis,  1972)  compared  blaclc  and  white  slides  to  color  slides. 
KatzmarT  and  Nyenhuis  reported  that  a  color  slide  presentatiorf  produced  more 
positive jiffective  reactions  in  viewers,^  but  only  two  of  the  several 
attitudinal  comparisons  made  were  signi ficarvt.    Winn  and  Everest  reported 
that^olor  did  seem  to  i influence  affective  meaning;  and  that  younger  sub- 
jects  were  more  positively  influericed  by  color  than  older  subjects . 

*  ,..)\insworth  (1970)  varied  the  frequency  of  still  visual  change  for  either 
five',  three,  or  one  second  intervals.    Each  slide  was  viewed  for  a  total  of 

ten  seconds,"  but  there  were  no  attitude  differences  produced  that  seemed 

u  ■  ■       "  * 

related  to  frequency  or  time  of  viev;'fh^I»   Miller  and  Roberts  (1965) 

J 
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conducted  a  similar  study  to  severM  reported  by  film  an<j  television 
rese^chers,  bQt  with  slides.    They  developed  two  versions  of  a  slide 
presentation  but  vanetl  the  race  of  the  actor  depictejd*    It  was  found  that 
the  viewer  characteristic  '/closed-mindedness**  exercised  the  greatest 
influence  on  attitude  toward  the  message  presented*    The  most' negative 
attitudes  were  expressed  by  closee^Tminded  individuals  exposed  to  the  black 
actor*  ■ 

^1  ■ 

Results  of  studies  reported  in  this  section  did  not  seem  to  provide 
support  for  any  hypothesis^related  to  the  positive  or  negative  impact  of 
still  media  on  content-related  attitudes  of  learners."   Few  significant 
findings  were  reported*    Possibly  the  informal  nature  of  the  classroom^ use 
of  slides,  filmstrips,  or  transparencies  contributed  to  this  lack  of 
definitive  conclusions. 

Attitude  Changes  Toward       Six  experimental  studies  were  found  in  the 

Content  of  Stm  Picture  literature,  that  were  desiqned'.to  determine 

^  ~  ■  '  , 

Presentations      ^  if  attituc^e  changes  could  be  produced  as  a 

*  consequence  of  instruction  Vrom  still 

*  '  \ 

pictures.  Jive  of  the  six  studies  reported  desired  attitude  changes.  ^ 

One  of  the  earliest  studies  involving  mediated  materials  and  attitude 

*  *        ^*  * 

^change  was  conducted  by'Janis  and  Feshbach  in  1953*    This  experiment 

involved  the  use  of  *'fear-arousing'*  slide  presentations  with  appeals  of 

varying  strength  aboutHhe  perils  of  poor'dental  hygiene.    Results  indi- 

w^ted  that  the  slide  presentations  were  effective  in  producing  desired 

affect! /e  responses  in  viewers,  but  J;ha't  minimal , appeals  were  more  effefc- ^ 

tive  than  stronger,  fear-arousing  appeals*   Janis  and  Feshbach  concluded 

that  this  was  because  a  strong,  apReal  increased  the  likelihood  that  the 


audience  would  be  left  In  a  state  of  emotional  tension,  and  if  this  tension 

was-  not  full>  relieved  by  the  reassurances  contained  in  the  mes  *e 

*       -  * 

audi^ence  would  tend  to  ignore  or  minimize  the  imporlar^e  of  the  thtx-^tt 

This,  conc'luslbn  seemed  to  support  those  offered  in  the  study  by' Rogers 

(1973,)  that  evaluated  the  effects  cf ^fearTarous'ing  films  on  attitudes, 

Allen  (1968)  also  reported  resal'i:s  .of  a  study  that  supported  results 

found  in  other  media/att;ttjde  experimentation  (Skinner,  1967;  Allison, 

1966;  and  Burrichter,  1968;  for  example),    Allen's  study  reported  that  a  , 

slide  presentation  was  effective  in  changing  the  attitudes  of  culturally  . 

disadvantaged  students,  and  that  these  changes  were  most  likely  to  occur 

when  students  were  allowed  to  actively  participate  in,  and  respiond^to,  the 

message*    Also,    low,  intelligenceV  less  knowledgeable  students  were  most 
♦ 

susceptible  to  attitude  change,     Jouko  (1972)  reported  ^similar  results* 

in  a  study  on  social  studies  attitude  change,    There  was  a  negative 

relationship  found  between  amount  of  attitude  change-  and. pre-instruction 

familiarity  about  social  studies*, 

Litcher  (1969)  conducted  an  experiment  with  possible  implications  for 

the  textbook    industry.    Results  supported  the  hypothesis  that  the  upe' of 

multi-ethnic  picfures  in  textbooks  would  prodiicj^  positive  race-related 

attitude  changes  in  students  who  used  them,    l,4st,  Piersma^l974)  found 

that  cttitudes  toward  Africa  were  successfulTy  changed,  through  the  use  of  an 

'    ■         .  '       /  * 

audio-visual  presentation,  on  that  topic,    /  ^ 

X 

Only  one  study  was  found  where  still;pictures  were  unsuccessful  in 
producing  ciesired  attitude  changes,  'Smith  (197^)  reported  that  a  film- 
strip/tape  presentation  designed  to  alter  teachers'  attitudes  about 

behavioral  objectives  did  not  produce  any  uniform  attitude  alterations  - 

ti  *  ♦ 

even  though  different  personality  ^types  seemed  to  be  influenced  differently 

^ ,  )  ' 


by  the  presentation*  1 

B> ,  Supimary:       Because  of  the  small  number  of  studies  found  and  reviewed 

.  that  examined  the  impact  of  still  pictures  on  attitude 
formation  and  chrange,  few  conclusions  can  be  proposed*    It  does  seem  that 
still  media  "did  not  produce'as  large  a. percentage  of  favorable  r'^actions  in 
viewers  as  did  televisionand  film.    The  exception  to  this  generalization 
►was  in  the  area  of  attitude  change-    It  did  seem  that  still  media  instruct 
tioo  was  successful  in  "producing  desired  attitudinal  changes  in  viewers, 
and  these  positive  outcomes  were  most  Hkely  to  be  found  when  the  still 
media  was  designed,  produced  and  used  properly.   This  finding  supported 
similar  conclusions  reported  in  the  television  and  film  sections  of  this 
review-      .  ^  ^ 


.     IV.    EVALUATION  OF  PROCEDURES  USED  IN  MEDIA/ATTITUDE  RESEARCH 

/ 

I 

Without  attempting  hr\  in-depth  analysis  of  research  and  research 
design,  there  seemed  to  be  four  prevalent  characteristics  of  the  media/ 
attitude  research  reviewed  in  this  paper  that  prompted  a  critical  questionr 
ing  of  the  results  and  conclusions  offered.  .  These  design  faults  seemed 
somewhat  unique  to  this  area  of  educational  research,  and  not  as  typical 
of  other  forms  of  instructional  experimentation.    Certainly,  these  deficiencies 
were  not  found  inr  all,  or  even  most  of  the  studies  reviewed.  However, 
these  problems  occurred  often  enough  so  that  they  should  be  considered 
when  research  conclusions  are  offered,  and  should  be  avoided  when  future 
experimentation  in  this  area  is  planned. 

A>    Definitions:        Apparently,  attitude  was:  a  difficult  concept  for 

researchers^to  adequately  define.   Actually,  attitude 
was  used  as  such  a  broad,  all-inclusive  term  that  a  single  definition  for 
all  studies  would  not  have  been  adequate.    However,  it  is  in()firative^  in  future 
research  that  whenever  "attitude"  is  measuit^  the  experimenter \ijjst  define 
what  is  meant  by  that  terrr  in  the*  specific  research  situation  under  study. 
This  operational  definition  should  be  based  on  attitude-literature  and 
should  be  clearly  stated  for  the  research  consumer.    A  common  fault  of  the 
research  reviewed  above  was  the  failure  by  experimenters  to  operationally 
define  what  was  meant  by  attitude* 

Additionally,  much  of  the  media/attitude  experimentation  reviewed 
seemed  to  have  been  designed  in  a  theoretical  vacuum,  especially  the 
attitude  change  studies.    There  seemed  to  have  been  little  effort  at 
relating  attitude  hypotheses  or  results  to  any  theoretical  framework. 


In  fact*  many  researchers  failed  to  include  any  f^eview  of  attitude  research 
in  the  literature  sections  of  their  studies.    It  would  seem  imperative  that 
future  media/attitude  research  should  carefully  draw  upon  the  literature  of^ 
attitude  change  and  perception  theory*  for  example*  when  experimental 
studies  are  developed,  ^ 

B.    Measurement;        li  has  been  said  that  an  experimental  treatment  is  only 

as  good  as  the  measure  used  to  determine  its, success. 
The  measures  used  in  studies  reported  above  often  seemed  to  be^faulty- 
In  over  fifty  percent  of  the  reviewed  studies  no  standardisation  of  the 
attitude  measurement  tool  appeared  to  have  ieen  attempted-    Fewer  th^n 
twenty  percent  reported  any  descriptive  information  about  their  attitude 
tests*    Most  measures  seemed  to  have  been  locally  prepared  and  intended 
for  use  only  once— in  the  specific  study  reported* 

-  C,    Design:        Many  studies  reviewed  that  were  conducted  prior  to  Campbell 
and  Stanley's  (1963)  publication  or^  research  design  did  not 
use  generally  accepted  experimental  procedu*^es  when  testing  attitude 
hypotheses.    This  was  to  be  expected,  *  Wh/it  was  of  greater  concern  wa,s  the 
poor  design  and  control  procedures  used  in  more  recent  studies*    The  problem 
W^s  compounded  by  the  fact  that  attitude  measurement  was  often  not  of  primary 
concern  to  the  researaher?*  but  rather  was  a  post-hoc  analysis  that  had 
peripheral  importance  and  connection  to  the  main  purposes  atjd  design  of 
the  stu^Jy*    Attitude  hypothesis  testing  should  demand  the  same  design  rigor 
as  the  testing  ^of  any  experimental  question, 

0,    Follow-up:,        Long  term  follow-up  of  the  results  of  treatments  was 

almost  uniformly  nonexistent  in  the  attitude  research 
reviewed*    Many  critics  of  attitude  research. consider  attitudes  to  be 


transitory  and  attitude  changes  short-lived*    While  there  is  some  evidence 
to  refute  this  criticism  in  the  psychological  literature  dn  attitudes, 
the  long  term  consequences  of  mediated  instruction  on  learner  attitude 
needs  additional  evaluation* 

Obviously,  when  the  problems  described  above  pernieate  a  body  of 
research  it  is  difficult  to  identify  rel.ationships  or  trends/  However, 
it  is  the  opinion  of  this  reviewer  that  in  several  categories  the  quality 
and  quantity  of  research  efforts  allows  for  the .development  of  fairly 
concrete  conclusions  by  the  reader*   The  foundations  for  the  review- 
suimaries  provided  in  the  following  section  of  this  paper  were  based  on 
this  substantial  number  of  high  quality  experiments* 


SUMMARY  AND  OPINIONS 


The  very  nature  of  educational  research  often  prohibits  the  develop- 
ment of  conclusions  that  can  be  widely  applied  to 'a  variety  of  situations. 
This  review  tended  to  uphold  that  limitation  of  research  in  general  and 
especially  in  the  specific  area  of  instructional  m6dia  and  attitudes.  In 
every  category  of  review  there  were  substantial  numbers  of  studies  that 
offered  contradictory  results.    While  the  percentages  of  positive,  or 
predicted,  results  reported  were  often  very  high  in  man/ categories, 
the  obvious  inadequacies  of  many  experimental  designs,  coupled  with  the 
numbers  of  non-significant  findings,  prohibited  the  reviewer  from  develop- 
ing any  prescriptive  conclusions  about  the  relationship  between  media  and 
attitudes.   As  a  matter  of  fact,  it  would  seem  to  this  reviewer  that. only' 
one,  broad,  general  conclusion  concerning  the  relationship  between  media 
and  attitudes  was  apparent  and  that  this  conclusion  was  a  most  obvious  one* 
Instructional  media  is  primarily  a  carrier  of  information,  and  p\ays  its 
greatest  role  in  the  teaching/learning  process  as  a  delivery  mechanism, 
Characteristics  of  media  arid  mediated  instruction^  such  as, flexibility  of 
use,  accessibility  of  materials,  and  equipment^  and  relationship  of  content 
characteristics  to  specific  media  characteristics,  for  example,  were  > 
probably  most  important  in  determining  affective  outcomes  in  learners 
(or  cognitive  ones,  for  that  matter)  in  the  studies  reviewed.    Any  inherent 
communication-related  characteristics  of  a  given  form  of  media  were  probably 
of  secondary  importance  in  the  determination  of  attitudinal  outcomes. 

However,  a  reviewer  would  be  just  as  remiss  in  his/her  mission  by 
not  offering  the  reader  opinions  about  how  to  interpret  review  information. 
A  careful  examination  of  the  experimented  research  reviewed  above  does 


foster  certain  "research  op.inions"  in  the  reviewer.  ^  These  opinions,  while 


certainly  not  definitive,  might  possibly  be  valuable  in  providing  guidance 
for  future  researchers  interested  in  this  ay*ea.    Also,  it  was  obvious  that 
there  were  a  large  number  of  successful  studies  that  used  techniques 
valuable  to  the  researcher  as  well  as  to  the  developer  of  mediated  instruc- 
tion.   The  synthesis  of  such  information    was     stated  in  the  terms  of 
"Research  Opinions'*.   These  "opinions"    were    annotated  by  citing,  those 
studies  that  suppbrted  each. 

I.    Research  Opinion  -  General  '      -  .  " 

Instructional  medi^:  materials  that  were  most  likely  to  produce  positive' 
or  desi red  attltudesMn  learners  were  those  that. were  specifically 
planned   for  this  purpose  and  that  included  procedures  or  activities 
designed  to  influence  all  three  of  the  components  of  attitude  (affective 
cognitive*  and  behayiora);  Zimbardo  and  Ebbesen,  1970). 

A.  Methods  of  positively  influencing  the  af fecti ve  component  of 
attitude; 

Specific  Opinion  *1  -  ""Realistic"  media  (with  many  visual  cues,  - 

for  example)  seenied  to  be  preferred  and 
"liked**  by  students  (Ganjchow,  1970;  Katzman 
and  r^enhuis,  1972;  Booth  and  Miller,  1974; 
for  example).    In  other  words,^  realistic 
situations  depicted  realistically  seemed  to 
be  highly  regarded  by  vjewers  of  mediated 
instruction. 

Specific  Opinion  #2  -  Technically  "well-done"  materials  that  were 

specially  designed  seemed  to  be  valued  highly 
by  learners  (Leyonian,  1960,  1962,  1963;  for 
example). 

B.  Methods  of  positively  influencing  the  cognitive  component  of 
attitude: 

Specific  Opinion  #3  -  Students  seemed  to  react- more  favorably  when 

"pew"  information  was  presented  in  a 
persuasive  communication,  or  in  a  mediated 
lesson  (Knowlton  and  Hawes,  1962;  Allen, 
1968;  Jouko,  1972;  for  example). 


02G 


Specific  Opinion  #4  -  Younger  students  seemed  to  pe  most  likely 

to  react  favorably  to  mediated  instruction 
when  it  was  presented  realistically,  possibly 
because  new  information  was  being  presented 
/        .  to  them  (Peterson  and  Thurstone,  1933;  tlinn 

and  Everett,  1978;  for  example). 

Specific  Opinicfn  #5  -e-Infomation  presented  by  some  credible  source, 

■  or  in  a  credible  manner,  tended  to*be  valued 
most  favorably  by  viewers  (Kishlerri950; 
Seiler,  1971;  O'Brien,  1973;  for  example)., 

C»   Methods  of  influencing  the  behavioral  component  of  attitude; 

Specific  Opinion  #6  -  Students  who  were  actively  involved  in.t.he 

planning  and/or  production  of  mediated  instruc- 
tion seemed  to  be  favorably  dii^cted  towards 
the  medium  used,  and  toward  the  message 
delivered  (Erickson,  1956; 

Simonson,  1977;  for^  example)* 

*  Specific  Opinion  #7  -  When  students  were  involved  in"  the  deliver;/ 

of  mediated  instruction,  such  as  by  answering 
questions,  or  by  participating  in  the  sequenc- 
ing of  materials,  they  seemed  likely  to  be 

■  positively  affected  (Kraus,  1962;  Goldman, 
'  1969;  CoTdevin,,  1975;  for  example). 

Specific  Opinion  #8  -  When  follow-up  discussions  and  critiques  were 

used  in  conjunction  with  medi ated  instruction, 
students  tended  to  react  favorably  toward  the 
medium  and  content  discus;sed,  and  were  more 
likely  to  change  attitudes  in  desired  directions. 
(Allison,  1966;  Skinner,  1967;  Burrichter, 
1968;  Domyahn,  1973;  Fay,  1974;  for  example). 

5pecific  Opinion  #9  -  Any  technique  of  design,  production,  or 

delivery  that  increased,  a  viewers  eurotional 
involvement  was  likely  to  produce  desired  7 
attitudes  or  attitude  changes,  if  there  was 
ample  opportunity  during  the  instructional 
situation  for  the  student  to  alleviate  the 
arousal  produced*    This  alleviation  should  have  been 
related  to  the  attitude  position  desired  or^ 
^       ■  advocated  (Janis  and  Feshbach,  1953;  Miller, 

1969;  Rogers,  1973;  for  example).  " 

IL    Research  Opinion  -  General 

Merely  converting  a  message  from  one  media  delivery  type  to  another 
usually  had  little  positive  affect  on  the  attitudes  of  learners  toward 
the  instructional  activity,  or  the  content  presenUd,  and  often  had  an 
-  adverse  influence  on  the  attitudes  of  learners.    There  was  no  "best"  . 
medium  for  Influencing  attitude<;  (Walton,  1963;  Backens,  1970;  Meyer 
and  Gute,  1972;  Levine,  1973;  for  example). 


Depending  on  the  reader's  frame  of  reference,  mediated  Instruction 
either  greatly  Influenced,  or  did  not  greatly  Influence  the  attitudes  of 
'^^students.    If  mediated  Instruction  was  defined  to  include  the  entire 
learning  process  of  which  ;telev1s1on,  film  or  still  pictures  were  a  part, 
then  those  nedia  did  seem  to  contribute  to  the  attitude  formation  and 
change  of  viewers.    If.  only  the  media  themselves  were  evaluated,  then 
conclusions  were  much  less  conclusive.    It  would  appear  that  mediated 
Instruction  was  only  one  variable  operating  during  the  process  of  forming 
or  changing  attitudes,  and  that  media  pl^ed  a  role  of  v^arylng  Importance, 
depending  on  the  specific  situation  under  study. 


■  TABLE  1.    CAtEGORY  SYSTEM  ^'OR  REVIEW  OF  MEDIA/AHITUDE  EXPERIMENTS 


Attitude  Category 


4 

A»  Toward 
Medium 

B.  Comparisons 
To  Other 
Methods 

C'  Toward 
Content 

D.  GhangesX 
Toward  \ 
Content  \ 

Totals 

I.  Television 

.  12*  ■ 

^  -  ■  13 

■  20 

\  63  ; 

IL  Motion 
Pictures 

6 

7 

10 

33 

56  ^ 

Ilf.  Still 
Pictures 

It 

(combinatio 

.  ■■ 

8 

n  of  A  and  B) 

1 

9 

6 

23 
142 

*  Number  of  studies  in  tfiis  category 


530 
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Relating  ghat  is  tQ  be  Learned  to  What  -^s  Kgow nr 

Activation  ^ 

'  '  '     ^      ■  - 

\  One  of  the  most  important  functions  of  "  instruction  is 
tp  assist  learners  in  relating.  n.etf  content  to  existing  ,  v 
coginitive  structures,  Ausubel*s  development  of  the  advance 
organizer  was  an  attempt  to_  serve -this,  function,  but  the 
approach  has  not  been  widely  a3opte3  tor  a  variety  of 
reasons^  iilcluding  a  .  lack  of  specificity  about  different 
4ays  xi\  which  such  relationships  can  l?e  inade  or  fajcilitated* 
This  paper  reports  on  some  recent  advances  in  the  detailed 
specif icafaon  of  three  different  ways  of  effect  ing, 
relationships  between  .  vhat  is  to  be  learned  and  vhat  has 
already  been  assimilated  vithin  cognitive  sfcructur^^*  TKese 
three  methods  are  "the  use  of  sjii§j|i§£tiig  ESauencing  of 
instructional  content,  the  use  of  coordinate  iilUlsags 
between  content  constructs,  and  ■ "  iJistruct ibn  in  and 
activation  of  appropriate  generic  or  cognitive  sl^ills\  for 
manipulating    and    processing  unfamiliar  content  (see  Figure 

1).-  "    ■  '       .  ■  \ 


Insert  Figure  1  about  here* 


Ausubel*s  i/ork  on  the    mature    of    meaningful  learning 
eiphdsi2es ,     the      centricity    of    the    learner*  s  cognitive 


'o2S 


structure-    in    the    acquisition    of    skills    and  -    kn owladge 

*(Ausubel,     1964;   ^  1^67).      The    act    of  "naking  meaningful" 

requires  both  ,  tfie  potsntial  f  or  relatability  in  the  content 

to    be    learned    and  the  potential  for  relating  that  Content 

within  the  learner,    fleani^gful  learning  is    a    ^construct ive 

* 

process,  in  which  linjcages  betv^en  external  and  internal 
content  structures  must  be  carefully  and    consciously  built 

i 

by  He  learner  (see  Figure  2)."  The  conscious  neLture  of  this 
process  requires  an  intent  on  the  learnerfs  part  to  aake 
relationships  and  connections;  as  previously  state.d,  that 
intent  is  deliiaited  by  tHe  quality,  guantity,  and  stability 
of  the  constructs  and  links  already  present  within  cognitive 
structure* 


Insert  Figure  2  abput  here* 


Ausubel  has  sugges^ted  the  use    of    advance  orqaniz^rs, 
which    are    general    constructs    of -qreater  abstractness  and 
^.nclusiveness  than  the  constructs    to    be    assimilated;  hs" 
maintains    that    introductory.,  use    of  such  content  Provides 
ideational  anchorage    for    the    constructs    to    be  /learned/ 

However^     the  advance  organizer  has  come  under  fire  as  baing 

'  ■        \  -        -  j 

difficult  to  operationalize  and  research  results    are  often 

■  '      .  ■      '  '  / 

non-roplicable*  What  appears  to  be  needed  is  a  mo^te  precise 
leans  of  analyzing  the  types  of  relationships  that  can  and 
^do  exist  among  constructs  in  a  ■  subject  area  and  a  aore 
.precise    set    of    strategi       for    assisting      learners  iji 


perceiving  and'  using  those  relationships  as  strategies  for 
learning*    Thus ,  the    call  ■  is    for    a    greater    variet/  of 

^     ■  i 

well-def ihed    strategies  to  aid  in  the  proce^^  of  meai^n'gful 
learning'*     ■       *  ^  *  ■ 

»hat^-«j&^  vish,  to  discuss  today  is  not  neii    or  different 
from-    the   "lines    of    research  and  theory—building  that  Kave 

characterised  ,cogniti?ve  "psychology    over    the    past  several 

* 

decad-es*      Rather,     ve    offer    ^preanalysis  and  synthesis  of 
several,  lines  of  vork  c^n  models  of  instruction  and  a  set  of 
prescrip'tions    'for  the  organization  of  instruction  that  take^ 
into  account  the  relationships  among  content    in    a  'subject 

area.      He  earn  begin  with  a  brief  3escriptioft- of  the  lexicon 

*        ^  - 

in  "vhich  these'  'relationships  and  strategies  vill  *be  ^ 
.described*'    '  '         ^  ^ 

'      Herrings  , {Merrill  and  Woo.dr  197t*)  voxk  on    a  taxonomy 
o'f  il^j^^uctional  variables  has  delineated  two  major  kinds  of 
instructional  elements:    an  instance^  a  specific    object  or 
event  (or  its  representatipn)  vhich^  exists  or^  could  exist-  in 
'  the    real    vorld;      and    a    gf^nerality,     a    statement*^   of  a 
"  definitional    ox    proposit iona-1    relationship    vhich    can  be 
}  appll^ed  tQ  more  th^n  one  objector  ev^nt     (i*$*r  instance) 
For      example,    the    concepts    "literature**,    "poetry",  and 
••sonnet"  are  all  generalities,  vhile  *'sHaIl  I    Compare  Thee 
To  a.  Sunmer^s  Day"  is  an  instance  of  ^ll  three  ge^eralities* 
On  the 'basis  of  analysis  .of  the  type  of  ^operation  involved 

.  in      deriving      the      element      (identity;  descri:T>tiL-v^-, — j^x.  

produc^iive)     and    the    meaningful    pr    rote    nature    of  the 


operation,  Hemll  (Reigeluth,  Herrill,  and  Bunderson,  1978) 
has  identified  five  major  types  of  subject  matter  content  or 
constructs:  facts,  subsets,  concepts ,  procedures,  ^nd 
principles*  ^ 

Horeover,  with  the  exce:jtio!i  of  "facts,  each  of  the 
content  types  can  be  manipulated  at  three  different  task 
levels;  'reae&ber,  use",  and  find*  For  example,^  oije  can 
r<f»eiber  tiie  definition  of  a  concept  (the  set  of  critical 
at-tribates)  or  an  familiar  instance  of  that  concapt,  or  one 
can  use  the  definition  to  classify  unfamiliar  instances,  ot, 
given  a  set  of  iiistances,  one  can  identify  and  ■  use  the 
common  attributes  to  form  con  cept  definition  which 
characterizes  their  identity  as  a  set   {see  Figure  30  » 

 ^  :  ^„  ---- 

Insert  Figure  3  about  bere* 

A'ccordingly ,  considerations  of  ^contept  element,  content 
type,^  antl  tafJk  level  can  be  used  to  characterize  subject 
■atter  constructs  individually  and  in  relatio:.:*Qip  to  each 
Other*  Analyses  of  the  individual  constructs  and  their 
relationships  to  euch  other  lead  ^  to  ^  prescription  of 
instructional  s^trate<^ies  that  are  sp^^cific  to  the  type  of 
construct  or  relationship  that  must  be  acquired  by  the 
learner*      Horer  ^ is    *".ur    hypothesis    that  learning 

increases    to^  xtent    that    learners    are    helped  to 

"andecstand  onxy    that  constructs  in  a  content  area  are 

related,  but    also    how    they    are    related*  Relaliionships 


J^ettieef^  faniliar  and  unfamiliar  content  can  be  identified  as 

beinq  one  of  two  majc:  types  — thisrarchical  or  coordinate. 

/  I 

Each  type  can  take  several  forms  (see  Figure  4)  < 


Insert  Figure  4  about  here. 


fii££l££!li£ai  Belat  ibnshifis*  Hierarchical  relationsh  ips 
exist  between^  q^eneralities  and/  their  instances  and  among 
generalities, 

Gengralities 


ajid  Their  Instances,   >'A  gene  ality    a 

Poncept^  procedurje^  or  principlW-*-=*  explains^  classiffies^  or 


relates  groups,  jof  naturals  ph 
Hypothetical^  evejn  though  their 


eno me na* 


Generalities  are 


expression  may  have  acquired 
tho' status  of 'coTilvention  or  standard  among  large    groups  of 


people.  The  instances  of  a  generality  have  existence  in  the 
real  world  and  function  to  make  me  generality  meaningful* 
Thusr  a  child  learns  the  qener^li^  "hot"  by  touching  things 
(instances)  of  varying  degrees  of  Aarmth  and  associating  the 
sensation  ot"  ead^h  with  the  conceT^ ,  The  instances  become 
associated    with    ^he    concnt    and   \the    concept    with  the 


instances.  In  order  tp  be  able  \to  use  the  concept  to 
classify  new  insiances^  the  chi Id  \ must  encounter  many 
different  insteince;s  which  exhibit  dvfferinq  values  of  the 
attribute  **temperat|ire**  and  must  learn  \to    judge    which  of 


I 


those  r«stances  fall  within  the  parameters  def  iaing 
iieibership  iti  the  "hot"  class*  Thus,  the  generality  becones 
»ea,ningful  and  usable  only  through  multiple  instantiation* 

Geggralities        and  Ggnera lilies  *  Hiera rchi ca 1 

rel^.tion  ships  also  exist  among  generalities*  The  inost 
broadiy  applicable  of  these  hierarchical  relationships  is 
the  taxonomy*  In  taxonqroic  relationships,  higher-order 
generalities  subsume  lower-order  generalities,  which  in  turn 
subsum^  "  even  lower- order  generalities*  For  example, 
**r.iterat  ure"  subsumes  **poetry**  which  in  turn  subsumes 
**sonnet***  At  the  apex  of  the  taxonomy  is  the  most  general, 
abstract,  and  inclusive  generality;  at  progressively  lower 
levels,  the  generalities  become  more  specific,  concrete,  and 
lidited*  Equally,  the  set  of  acceptable  instances  becomes 
smaller  at  each  lower  level  of  the  taxonomy*  Th"^  set  of 
instances  for  tbe  generality  ♦♦vertebrate^  is  much  larger, 
and  has  broader  critical  att  rib  utes,  than  the  set  of 
instances  for  the  generality  **dog",  which  in  turn  is  larger 
than  the  set  for  the  generality  **spaniel*** 

The  taxonomic  s^uc  ture  ut  ilizes  two  kinds  of 
relationships  among  generalities;  one  generality  may  be  a 
2S£t  *^  kind  of  another  higher-order  generality*  For 
example,  we  can  talK  about  the  parts  of  a  poem  (stanzas, 
lines,  imagery,  and  theme)  cr  the  kinds  of  poems  , (sonnets, 
odes,  ballads,  or  limmericks)  * 

£ach  type  of  goneralizable  content  can  be  -  representfsd 
in    parts-  or    kinds  taxonomies*     Principles  are  composed  of 
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parts  which  are  concepts;  several  difforent  kinds  of  more 
specific  and  conprete  principles  may  be  subsumed  under  a 
highly  abstract,  general  principle*  Higher-order  concepts 
are  defined  in  terras  of  attributes  vhich  are  theiaselves 
lover^order  concepts;,  also,  lower- order  concepts  are  parts 
or  kinds  of  higher-orSer  ones*  '  And  general  procedures 
^ubsume  more  specific  lover-orde  r  procedures  and  are 
composed  of  parts  or  steps   (see  Figure  5)  . 

The  structure  of  content  in  a  subject  laatter    area  can 
thus    be    analyzed     into    the  kinds  of  relatipr-a^l  coraponants 

 the  kinds  of  content  and  the  nature     of  relationships 

aaong  those  components*  Both  the  individual  constructs  and 
their  relationships  can  and  should  be  taught* 


Insert  Figure  5  about  here* 


CoxsiC^inate  Helat ionshi^s*  Co-ordinate  relationships  among 
instances  and  araong  generalities  are  another  important  and 
useful  type  of  connection*  co-ordinate  relationships  can  be 
Bade  in  three  ways* 

Cp-ordinatigrji,  aniong  xHStasSgs*  Instances  Qf  the  same 
genera lity  have  co-ordin;>te  relationships  whose  emphasis 
during  instruction  can  enhance  learning  of  the  generality* 
Even  vhile  they  share  a  cot^aion  set  of  attributes,  instances 
differ  from  each  other  in  tvo  ways,  first  in  the  levels  or 
values  of  their^  shared  attributes  (for  concepts)  or  the 
appropriate  contexts    for    aoplicat ion     ( for    procedures  or 

er|c  ^'^i 


principles)  and  second  in  non-shared  but  distract  ing 
components  of  attributes  or  contexts*  Identification  and 
use  ot.  similarities  and  differences  anong  instances- of  a 
generality  assists  learners  in  increasing  their  ability  to 
generalize  ^  beyond  the  instances  provided  during  the 
instruction   (see  Figure  6)  * 


Insert  Figure  6  about  here, 

^Q-ordinaticjn  aroona  S§fi££Siitii§*  Generalities  have 
co-ordinate  relationships .  with  each  "other,  aSL  .parts  or  klnas 
of  Jiighet^orde  r^^^ subsuming  generalities  *  .  Fitting  a  ne» 
generality  within  the  learner's  existing  knowledge  involves 
linking  it  both  hierarchically  and  laterally  -to  already 
familiar    constructs.       For    ftxample,     the    three    kinds  of 

sonnets  ---Shakespearean ,  Petrarcha n^  and  Spenserian   are 

kinds-coordinates  under  the  more  general  concept  **sonn2t". 
The  more  familiar  Shakespearean  can  be  used  to  anchor  the 
other  ti*o  less  familiar  kinds  through  comparison  and 
contrast*  The  more  links  and  the  more  kinds  of  ixnks  among 
generalities  a  learner  is  able  to  make,  the  more  filcmly  the 
netf  construct  will  be  anchc^^^d  and  retained.  At  tho  same 
timA,  generalities  must  be  demonstrably  separate  from  each 
other  or  obi  iterative  subsumption  (Ausubel^  1967)  14  ill 
occur  *      The    instructional    identi  f icati  on    of    co-ordin  ate 

"linkaxjes   similarities        and        differences   among 

generalities  at  the  same  taxonoinic  level  may  help  to  prevent 


obliterative  subsumption  (see  Figure  7), 


Insert  figure  7  about  here* 


Analogic  Relationships^  The  preceeding  discussion  has 
focused  on  type^  of  relationships  among  constructs  within  a 
single  subject-matter  area*  Howevar,  subject-matter  areas 
can  an^  should  be  related  to  one  another,  by  tneans  of 
analogy  and  retaphor.  Such  analogic  '.stateaentS'  create 
co^-ord-lnute  linKages  among  generalities  of  different  areas; 
they  can  be  useful  whenever  the  constructs  to  be  taught  are 
so'  ne tf  and  unfamiliar  to  learners  that  no  subsuming  or 
co-ordinate  constructs  are  available  from  the  learner' s 
.prior  knowledge  and  experiences  within  the  subject  matter 
area  to  be  learned  to  provide  ideational"  anchorage* 
analogy  creates  co-ordination  between  two  normally  very 
dissimilar  constructs;  it  is  useful  for  '  producing 
poaparative  transfer  of  crucial  qualities  froD,  on«  construct 
to  another*  To  help  learners  understand  the  dynamic  nature 
of  a  city,  a  sociology  professor  car  compare  the  city  to  a 
living  organism';  this  analogy  to  a  familiar  biological 
construct  can  immediately  and  vividly  articulate  the  crucial 
characteristics  of  a  city  in  recognizable  terms  for  learners 
(see  Flqure  8),  It  is  a  dramatic,  cogent,  and  useful  means 
of  explication,  ard  ore  which  is  too  sgx^oe  used  in 
instruction* 


Insert  Figure  8  about  here 
 ^  

Activating  Cpqniti]tj;e  Equally  important  is  the 

instructional'  identification  of  the  kinds,  of  relationships 
that  exist  aaong  the  various  types  of  constructs* 
Instruction  should  make  explicit  the  rel^itionships  ationg 
coaponent  concepts  of  a  principle,  defining  how  the  concepts 
relate  (as  parts  of  the  vhole)  and  hov  the  lover-order,  sore 
specific  principles  are  special  cases  (kinds)  o£  the 
highsr-order  case*  Instruction  should  make  explicit  the 
relationships  among  attributes  of  a  concept  and  hov  the 
lower-order  concepts  are  parts  .  (attributes)  or  kinds 
(special  cases)  of  the  higher-order  case*  And  instruction 
should  make  explicit  the  relationships  asiong  the  steps 
(parts)  of  a  procedure  and  how  the  simpler,  more  specific 
lower-order  procedures  are  special  ca ses  (kinds)  of  the 
higher-order  one*  Thus  instruction  should  not  only  identify 
and  use  hierarchical  and  co-ord  inate  relationships  among 
constructs  as  the  basis  for  organizing  the  instruction,  but 
also  make  explicit  what  those,  types  of  relationshipjs  are 
which  can  exist  among  various  types  of  constructs  and  how 
learners  can  use  them  to  manipulate  content  on  their  own* 

Therefore,  one  additional  kind  of  li^kage  merits 
discussion*  The  analytic  and  constructive  activities  hy 
which  designers  and  teache;:s  id  ent  if  y  constructs  and 
relationships  can  be  considered  as  constituting  another  kind 
of    sub'ject -matter    area    of    equal     importance    .in      sch  ool 


learning,  GGneric  or  cognitive  skills,  such  as  definition, 
description,  taxonoinizing,  and  -meta  phor-Diaking,  represent  a 
critical  kind  of  knO¥ledge  ¥hich  must  also  be  meaningfiflly 
acquired  during  schooling.  If  we  consider  these  skills  as 
constituting  a  separate  subject-matter  area,  ¥e  .can  see  that 
they  exist  as  generalities  for  which  instances  can  be  ^ 
identified,  that  they  can  be  used  at  all  three  task  levels 
y^reaember,  use,  and  find),  and  that  they  consist  of  all  five 
types  of.  constructs  (facts,  subsets,  concepts,  procedures, 
-  and  principles)  *  '  Thus,  hiera  rchical  and  ]  ateral 
relationships  among  these  skills  can  be  identifiec!  and  used 
^ for  instruction  in  these  skills  *  Equally  important,  these 
skills,  once  acquired,  can  be  activated  as  another  laeans  of 
clarify! ng  constructs  in  any  su  biect* matter  area.  A 
construct  in  an  area  such  as  biology  can  be  made  meaningful 
for  learners  by  instructional  methods  ¥hich  explicitly 
identify  the  construct  as  an  instance  of  th^ 
^  skill-^generality*  Thus,  a  taxonomy  of  plants  can  be  taught 
b^oth  as  a  set  of  biological  constructs  and  as  ^n  example  of 
taxonomizing.  Explication  of  both  the  biological  construct 
and  the  "skill  construct  increases  the  types  of  ideational 
anchotage  available  for  the  plant  taxonomy*  A  model 
airplane  and  a  blueprint  of  a  house  can  instantiate  the 
concept  "model";  the  skill  of  model-^building  can  be 
activated  to  he  Ip  make  meaningful  the  nature  ■  of  an 
instructional  model   (see  Fiqure  Thus,  the  activation  of 

familiar  cognitive  skills  and  thd  identification  of  iipecific 


constructs  (froa  the  desired  subject  area)  as  instances  of 
the'.use  of  those  skills  enhances  the  learning  of  the  desired 
subject*  ttatter  area. 


Insert  Figure  9  about  here. 


STR&TEGIES 

The^  identification  and  use  of  hierarchical  and 
co-ordinate  relationships  among  coastructs  is  an  important 
gfei^ategy  for  designing  instruction.  Specific  organizational 
strategies  can  be  specified  for  using  each  type  of 
relationship  to  facilitate  meaningful  learning,  . 

St^ategigg  for  Em£hasiSiI12  jjierarch ical  EslSiifiSShiES' 

To  teach  an  individual  construct,  the  primary  strategy 
is  instantiation,  A  generality  is  meaningful  acquired  to 
the  extent  that  it  is  tied  to  referrents  in  the  real  world. 
Instances,  should  be  selected  to  meet  the  following  criteria^ 
First,  a  large  enough  set  of  instances^  should  be  selected  to 
rept^esent  a  sampling  of-  the  range  of  types  of  possible 
instances.     The  instances  should  be  divergent  (demonstrably 


'  different)     on    several    nonrelevant    components.      The  set 
.  should  be  sufficiently  large    to    permit    slow    learners  to 
acquire    the  construct.     The  sg+  should  represent  a  ranga  of 
levels  of  difficulty,  from  very  eas-y_  to.. very  difficult.  The 
set    should    include  both  familiar  and  unfamiliar  instances, 

E^'  .  5.5(; 


540 


Finally^  in.striiction  should  continue  on  any  one  generality 
until  the  le^irner  is  able  to  generalize  to  the  range  of 
possible  instances  beyond  those  provided  for  instruction* 

Component  Display  Theory  (Herrill,  in  press)  contains  a 
set  of  strategy  prescriptions  for  ut  ili2:iDg  instances. 
Included  are  strategies  for  selecting  -  and  sequencing 
instances  across  a  range  of  difficult y/levels,  for  utilizing 
instances  which  are  divergent  olft  noncritical  attributes,  and 
for  matching  instances  ^*ith  non'instances* 

To  teach  a  set  of  related  constructs,  the  'primary 
strategy    is    elaboration*      A    set    of  generalities  is  more 

-effectively  learned  to  the  extent  that  the  relationships 
among  the  members  of  the  set  are  explicated  and  tised  as 
learning  strategies.  The  *  most  superordinate  ^  constructs 
should  be  taught  ^  first,  and  linked  to  constructs  already 
familiar  to  learners*  Then  the  set  of  generalities  which 
represent  parts  or  kinds  of  that  superordinate  generality 
should  be  taught  next*  Each  second-leirel  generality  should 
be  taught  explicitly  in  terms  of  its  relationship  to  the 
subsuming  ^  generality*  Each  shottld  be  instantiated 
separately*  Third,  the  next  level  of  elaboration  should 
present  genera lifies    which    are    parts    or    kinds    of  each 

-separa-t€f— second*-le^vel  generality;  agair,  the  parts  or  kinds 
relationship  for  each  hierarchical  link  should  be  made 
explicit  and  instantiation  should  occur  for  each  generality 
separately*'  This    progressively    e  la  bora  tec*  organizational' 

Structure  should  constitute  the  basic  form  of  the  instdction 


and  should  continue  until  all  generalities  have  been  taught 

in  terns  of^their  hierarchical  relationships  to  each  other, 
■       ■  *  " 

The  Elaboration'  Theory     (Reigeluth,     1979),  prescribes 

strategies  ^  for  utilizing  an  elaborated  hieratchy  of  subject 

■atter  constructs,     Inc^luded-are  strategies  for  Identifying 

key      constructs    ,  tcf    ',  be  ^  .taught    and    liheir  orientation* 

{concGptual,  proqedural^" "or  theoretical),  for  constructing  ^ 

hierarchy  of  -^rontent  vithin  that  orientation,  for  presenting 

that  hierarchy  in  terms  of  a  series  of^l=5vels  of  increasing 

I  '    '  r  f 

detail  apd  specificity,  anff  for  synthesizing  and  suttciarizing 

i  each  level  of  the  elaborated  structure  before  proceding  iiith 

next  level  (see  Figure  10),  ^ 


Insert  Figure  10  about  here. 


SiEStSSiSS  i2£  Emphasizing  Cazord^ate^  fiSi3ii2!lSiii£5* 

^  In  instruction  on  a  single  generality,  the  primary 
strategy^.  is  comparison  and  contrast  among  instances. 
Instances  should  be  presented  in  terms  of  their  shared 
critical  attributes  as.  veil  as  in  terps  of  non-sharecJ 
attributes  or'  irrelevant  components.  The  set  of  instances 
should  repr^sent^the  rancfe  of  acceptable  values,  on  critical 
components,  while  being  5S  divergent  ''as  possible  on 
non-critical  components,  practice  in  distinguishing  between 
acceptable  and  nonaoceptable  instances  should  also  be 
provided , 

Component  Display  Theory  (fiercill,  in  pr^ss)  prescribes 


/ 
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Vtlie^  use  of  matched  non  instances  and  divergence  to 
\faciliatate  meaningful  acquisition  of  the  generality  and  to 
.{(re vent  application  errors* 

For  instruction  on  a  set  of  related    generalities,  the 
principal      strategy    is    synthgsis    at     the    conclusion  of 
InV^ruct^on  at    each    level    of    elaboration.      The    set  of 
geneVnl^rf^re^^^^'c^ir^        ting    a    part  icular  "  level_   should  be 
Kprese^ted  in  termslof    their    relationships    to    each  other 
(co-oBdinate    kinds    o^    parts)     and    those    characterist  ics 
distinguishing  one  generality  from  another  explicated* 
.  this      stagB,      an      expanded      taxonomy      containing  both 


hierarchical  ^nd  co-ordinate  linkages  should  also  be  a  topic 
oiSr  instiruction*^     Learners    must    be    ^ble     to  reinforce  or 


correct  their  understanding  of  how  gengx^aii^ies  relate  to 
each  other  as  well  ^a^^^tr^^hQir  in's-tances^  and  to  other 
general!  ti^s^ifith  which  they  we  re  *  previously  familiar* 
InstEuctioni  at  the  next  level  of  elaboration  should  not 
begin' until  learners  can  demonstrate  their  understanding  of 
relationships  at  that  particular  level  (see  Figure  11)  • 


Insert  Figure  11  about  here 


I' 


Thp * Elaboration  Theory  (Reigeluth^  1979)  calls  for 
RXesen*ting  (1)  a  simplified  version  of  the  synthesizer  for  a 
^sson  bgf ore  the  lesson,  and  (2)  a  complete  version  of  the 
ytithesizer  for  a  lesson  after  the  lesson* 


'st^itsaiss  l2£  Ssi^iiaa  Mi£ss§lJ£  UMasilii^  ^aaisiit* 

'*       '    ■  ■ 


Occasionally^,  the  content'  to  be  learned;  nay  be  so  novel 

'or    unfaailiar  to  learners  that  no  subsuming  or  coordinating 

construct  within  that  subject  matter  area    as  "  available  in 

the  .  learners*.      cognitive    structure    Jfeo    anchor    the  hew 

Knowledge*     In  such  cases^  the  principal  strategy  is. the  use 

afl^VggX  getaPhor  by  Which  a  construct  in  some  other 

subject    area    serves    to    f aniliar i2e    t  he      construct  of 

interest*       ■  An    analogy    or    metaphor    serves    as    a    **f  ar" 

coordinate^  link  between  the  constructs  of  in1:erest  and  soae 

other    subject    area    'through    a    kinds    relationship*'  The 

familiar  construct  and  the  new  construct    "are     presented  as 

* 

.sharing  certain  characte ristics  which  are  fanj^liar  to  the 
learner*  The"  learners  *  knowledge  of  the  *  shared 
characteristics  is  used  to  familiarize  the  new  construct  so 
that  the  new  construct  can  be  meaningfully-  placed  within  the 
con^truc€  hierarchy  in  the  subject  area  of  interest*  Thus^ 
the  analogy  or  metaphor  is  utilized  to  explicate  the  salient 
characteristics    of    the    new    constcuct    so    that    the  hew 

construct  becomes  meaningful  (see  Fiqur^e  12)* 

 >  i,  

\ 

,  Insert  Figure  12  about  here* 


Strategies  for  EttEhasizing  the    Structmrg    $t  "illS  Content* 
Concotnttitant    with  instruction  on  the  co^istructs  of  int^resf^ 
in  a  particular  subject  matter  area,  there  should  also. occur 
instruction    in  the  nature  of  the  structure  of  that  area  and 
An  skills  for  deciphering  and  using    that    structure*  Once 


■  / 


SS^EiS  cqqnitive  sjcills  have  been  acquired,;  learners  shoiiia 

be  directed  by  the  instruction  to  activate  those,  jskills  in 

order  to  exaaine  hov  constructs?  relate-  to  one  anothf^B  and  in 

order  to  continue^  identifying  ana  using  those  relationships 

on    €hei'r^  ovn,'    Cognitive  skills  should  be.  practiced ,  6sing 

the  suliject  area  of  interest  as  instance  pool*  Instruction 

should/  emphasize    how    to    analyze,  or  define,  or  construct 

analogies,  as    well    as    how    to    us^^^he    fruits    of  such 

acVivities  perforaed  by  designers  and  teachers.  Instruction 

'%hquia  hav^e  du*al  goals  of  competence  in  a  partii^lJlar  content 

area       and  ^    competence  *    in       critical      thinking  and 

problem- soiling"*  ' 

Th^^riaary  strategy    for    emphasizing    acquisition  of 

relationships    Is  actiyatipp  ^f  firgjiousi^  iSSfaed  cogsifeiJtl 

*  :      "/  "  I 

skills  and  instruction,  ^as  needed,  in  new  skills  <see. Figure 


13)  •      ^feveral  models  of  cognitive  skills  instruction  exi^t; 
.the  reader  is  -  referred    to    Gaqne    and    Briggs    <197i*)  ^nd 
*  O^Seill  <1978)   as  examples/ 


Insert  Figure  13  about  here. 


PROCEDORES 
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isstagces*  ...CcBiponent  Display  Theory  provides  the  modVl  for 

■  .  ^  ■   I*  - 

structur;lng.  a  lessoti  to^teach  a  single     construct  (concept,, 
procedure,      or      principle)^        Four    prescriptions  relate 
directly  to  the  use  of  instances  (see  -  Figure    14)*  First, 
instances    s^^ul^3  selected    which    represent  a  range  of 

l^velif  ,of  diLficulty;*  jeasy  or  familiar  instances\shoulci  be 
presented    before    unfamiliar    or  difficult  ones*  Moreover, 
both  i!*structiopal  instatices  and  practice    instances  should- 
appear^iji_easy-to-dif  f  icuJ  t  sequences* 


Insert  Figure  lit  about  here* 


*  ,  Second,  the  instancesr^  should  be  divergent  with  respect 
to  noncritical  components  so  that  learners  can  be  helpeS  to 
avoids jindergener a li zing  or  overgene rallying  the  construct  * 
For  procedures  and  principles,  contexts  of  instances  should 
be  varied  on  at  le^st  two  dintensions;  ,  for  concepts, 
noncritical  attributes  . should  vary  on  at  least  two 
dinensions* 

Third,  instance<  and  feedback  for  instance  practice 
should  co*^  cain  atl  ribute  isolation  so  that  the  salient 
characteristics  of  the  instancas  are  separated  *  and 
emphasized  for  ease-  i^  perception*  Algorithms  and  mnemonics 
should  be  used  tp  assist  learners  in  structuring  their 
analysis  and  eimloyaient  of  instances* 

j    Final  ly ,     in;i*cances    should    be    presented      for  both 

f 

in^^tructioa    and    practice     in  a  variety  of  representational 

I  ^ 


foras*  Verbal^  pictorial,  and  diagraum  tic  ■  representation 
of  instances  provide  learners  ;  with  adaitjionkl  modes  {or 
relating  ^  instances  to  generalities  since  \  diffec-ant 
representational  forces  cue  different  memorial:  structures  and 

^    ,      1  ■■■■■        -  '  -  A 

retrieval  strategies  (fcr  n  detailed  segupnc^  of  pi^ocedures 
for  implementing  the  strategy  of  instantiation,  se<3  nerrill, 
Seigeluth^  an5  Fauct^  1579)  ^         ^  \ 

,.  ;         ■  ,  \ 

Procedures  for  gola ting  . Generalities *  Elab or^t io n 
Theory  delineates  a  set  -  of  proceclures  for  structuring 
instruction  on  a  set  of  generalities*  There  are  three  ba^sic 
strategies  for  developing  an  elaborated  structure  of  content 
nithin  ^a  subject  area  (see  Figure  l^t) ,  ,  Firsts  an 
orientation    structure    muSo    be    selected  that  is  congruent 


r 


with  the  cuurse  goals  an<J  objectives*     The    orientation  ina\y 
be   jconceptualr    procedural,    or    theoretical*      Using  that 
orientation^  the  constructs  constituting  the  course  are  then 
delineated    and  intra-construct  relationships  are  specifieflj^ 
The    r^i^ult    of    this    eff  Q^t    is    a    taxonomy    of    the  keyi 
constructs    to^  b^e .  taught*      Higher- order,    more  inclusive 
cinstructiJ  occupy  the  top  portion  ot  the    taxonomy    and  are 
usea      instruct ionally      to    anchor     the    lower* order ^  less 
„in_clusive  constructs  in  the  low^r  portions  of    the    taxonoiay  | 
^  through      the      process    of    subsumption*      The    orientation  , 
structure  determines  the  kinds  of  strategies  to  be    utilized  [ 
in  developing  the  elaborated  structure* 

\     Sfecond^  the  epitome  should  be  constructed*     The  epitone  . 

r|c  5£3         ,  I  5-17 


Is  a  synthesizing  set  of  constrticts  which  suoiDarize^  at  a 
very  general  level,  the  entire  content  structure  to  be 
taught*  It  portrays  only  the  most  important  aspects  of  the 
orientation  structure,  and  its  related  supporting 
structures*  An  epitome  is  like  an  overview,  but  it  is 
derived  from  an  brientation  structure  and  is  taught  through 
-thestrategy  of  instantiation* 

Third,  the  elaboration  structure  must  be  constructed  in 
layers      of      increasing      detail      and  .  complexity*  The 
^saperordinate  constructs  are  the  most  ^general    and  simple; 
each      succeeding      layer    adds    complexity    and    detail  to 

 elaborates  on          the    layer    before    it*      The  complete 

elaboration  structure  contains  all  the  subject  matter 
con^jtructs  and  their  interrelationships  in  the  area*  Each 
level  of  elaboration  is  taught  separately  by  developing 
parts  or  kinds  relationships  among-  its  constructs  and  the 
superordinate  constructs  of  the  previous  (higher)  level,  by 
identifying  the  parts- coordinate  or  XindS'**coordinate 
relationships  among  the  cons^'ruc ts  within  that  level  of 
elaboration,  .and  by  instantiating  each  construct 
individually  (For  more  detailed  information  on  the 
construction  of  elaborated  content  -  structures,  see 
Beigelut h,  Merrill,  Hilsati,  and  Spiller,  "iTti  press;  and 
Keigeluth  and  Roqers,  1980); 

l^r gee du res  for  Egfihasiging  Co-ordinate  Sgiali2asJii£S 
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E£22£lJ!ESS  l££  gelatiaji  Instance^  vithin  a  giagle 
^.ggaerality.  "  ^£he  procedure  consists  of  three  strategies  (see 
Figure  14)  v  Firsts  matched  instances  and  noninstance? 
should  be  presented  '-oqether  during  instruction  so  tuat 
learners  can  be  jaade  aware  of  tha  inspcrtance  of  attending  to 
both  critical  and  noncritical  aspects  of  the  instances. 
Second,  alternative  representations;  of  in  stances  should  be 
used  to  assist  -  learners  iti  avoiding  undergeneralizing  to 
instance s  in  different  representational  forms*  Final ly ^ 
instances  which  are  divf^rqent  on  several  noncritical  aspects 
should  be  utilized  to  help  learners  avoid  undergenerallzing 
(For  more  detailed  information  on  the  selection  and 
sequencing  of  instances,  see  Herrill,  in  press)* 

Prgcgdgres  for  Relating  Generalities  at  the  satfoe  Lsyel 
'  of    g^gbor^tion*      There    are    three    strategy  components  in 
building        instruction        that        elucidates  co*ordinate 
relationships    among    generalities     {see'  Figur'^   14)*  First, 

the  type  of  r  lationship  kinds  or  parts  should  be  made 

overt  a nd  the  attributes  or  elements  which  separate  the 
different  generalities  should  also  be  articulated*  Tlius, 
the  higher-order  construct  should  be  used  to  anchor  the 
varipus  loirer-order  parts  or  kinds;  then  comparison  and 
contrast  among  ^-he  lover-order  constructs  should  be  used  to 
identify  their  uniquenesses  and  their  co-ordinate 
relationships,  second ,  the  instruct\on  on  each  level  of 
elahoration  should  commence  and  conclude  t*ith  the  relational 

ERJC        '  •  ^^'^ 
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structure^^  in  the  fortn  of  an  internal  ginthgsiger  vhich 
articulates  the  parts  or  k.tn^is  relationships  in  advance  of 
,ana  after  instruction  on  «ach  separate  generality  within 
that  level,  Thir^i ,  an  iiftg^nal  s^nt  hesizer  should  be 
provided  at  the  conclusion  of  the  entire  layer  of 
elaboration    to    relate    that    layer    to      the  orientation 

f 

'istrucbure  as  a  vhole*  Thus^  by  building  co-ordiftate 
relationships  vithin  each  .  level  of  elaboration  a^d 
hierarchical  relationships  among  levels  of  the  elaboration^ 
relationships  among  generalities  ar.e  elucidated  and  taught, 

EE2£SdflE£5  £or  £elat ing  ggne rarities  Across  5ubi£2t 
Batter  frj^gas.  The  analogy  provides  the  basis  for  the 
strategy  for  relating  gano ralities  from  different  subject 
latter  areas  (see  Figure  14)  <  The  fatniliarizing  analDgue 
lust  already  exist  in  cognitive  structure,  or  be  aguirsd 
prior  to  its  use.  There  are  three  strategies  involved  in 
using  analogies^  First ,  the  familiar  analogue  iDust  be  of 
the  same  content  type  (concept^  principle^  or  procedure)  and 
at  the  same  level  of  generality  and  inclusiveness  es  the 
content  it  is  intended  to  familiarize*  second^  the  critical 
attributes  of  the  familiar  analogue  should  be  articulated 
and  compared  vith  the  similar  critical  attributes^of  the  nev 
content.  Thirds  tli^  instruction  must  make  the  learner  aware 
of  the  limitations  of  the  analogy  (aspects  where  the  analogy 
breaks  dovn)  ,  The  ^analogy  is  most  ^useful  vhen  it 
familiarizes    several    related    constructs*      Therefore^  the 


instructional  analoqfy  (familiarizer)  is  a  tool  for  providing 
ideat  iorial  scaffolding  for  extrsmely  unfa  tail  iar  content 
(fhich  has  no  w ithin^subiect^roatter* area  anchorage  available* 

££2£s4il£§§  JljiE  iSiiJiatiJia  Cogr^it ive  Skills*  There  are 
two  methods  for  ■  activating  cognitive  skills  during 
instruction  (see  Figure  14)*  Instruction  may  either  reguire 
the  student  to  perform  a  given  cognitive  skill  in  order  to 
'produce  a  desired  response  or  instruction  .may  tell  .the 
learner  to  us^e  a  skill  rather  than  produce  an  answer* 
Rigney  (1978)  refers  to  the  former  as  an  embedded  strategy 
and  the  latar  as  a  detached  strategy*  To  use  an  embedded 
strategy ,  the  instruct^ion  should  require  the  learner  to 
perforiB  in  such  a  way  t"hat  a  previously  aguired  cognitive 
skill  is  required ;  requiring  the  learner  to  analyze  a 
problei  in  order  to  determine  the  type  of  answer  needed 
involves  the  embedded  skill  of  analysis  To  use  a  detach^sd 
srrategy^  instruction  should  suggest  to  the  learner  that  a 
particular  cognitive  skill  be  utilized  as  a  means  of 
organizing,  storinq^  or  retrieving  infoCoiation;  suggesting 
that  the  learner  draw  a  picture  of  a  construct  to  help 
him/!ier  remewber  it  better  Invo Ives  a  detached  cognitive 
strategy*  Both  embedded  and  detached  strategies  should  be 
incorporated  within  instruction*  Atention^f. ocusing  devices 
(fhich  isolate  particular  cognitive  skills  'S&ould  be  utilized 
to  increase  'learner  awatenes"  of  the  usefulness  of  those 
skills  in  manipulating  kpowledg*      The  constructs    within  a 

> 


particular  subject  area  can  provide  an  instance  pool  for 
teaching  nev  cognitive  skills*  Once  acquired,  those  skilLs 
should  .  bo  overtly  activated  in  instruction  that  encourages 
learners  to  apply  the  skills  in  roanipujlating  content  on 
-their  own* 

Instruction  should  make  overt  those  cognitive  skills  by 
vhich  the  content  was  prepared  for  the  learners*  Including 
^references  to"  particular  skills  .during  instruction  vill 
increase  learners*  facility  with  those  skills  as  well  as 
making  learners^  more  avaxe  o£  hov  knowledge  can  be 
■anipulated*  Therefore,  instruction  in  cognitive  skills 
should  accompany  instruction  in  subject  laatter  content* 


1 
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Figure  3.  The  Content  Matrix 
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.  Ar  i7.^^^nci  Stnt^-  University 

XntroductAcn 

ni*_-  invt^stigation  oT  the  effects  of  pictures  on  infoi'mation  learning  is  a 
r^-i'^  ntl^y  r/wived  area  ol  iiitertist, among  educational  researchers      lictureii -have 
hf^'-n   studied  under  many,  experimental  paradigms  -  the  paired-associate  paradigm 
b<?irig  popular.    In  i  ressley^s  1977  review  of  the  studies  concerned  «ith 

i^iigery,  empioying  picture^s  as  stimuli,  and  children's  learning,  approximately 
7':^%       the  studies  citod  enployeiJ  paired^-associate  tasks.    Fewer  studies  have 

r 

uw^-:- titrated  prose  paateiialb  (^-g-  Rohwer  ti  Harris,  1975;  Roftwer  &  Matz,  1975) 
vr  jTiv^^.^lrigated  the  retacionship  between  th^  pictures  used  and  the  type  of  task 
V\p--r  formed  or  information  to  be  learned  (e,g.  Dvyer,  1966b)* 

)\  J  ■t^^ec^rtes  have  been  proposed  to  account  for  the  communicative  benefit 
iC  di  v'oe  (  f  detail  in  pictures,    Tho  realism  theories  of  Dale  (3946/1969), 

rr;V'  119^0),  ana  Gibson  (1954)  hold  that  the  cioser  the  picture  represents 
xreaU':y,  thai       i  the  mort*  deftaiJ  j  the  easier  it  is  to  remember  ^d. comprehend 
rhr  '  nf-jrtmlion  ii>  the  piclurer    An  alternative  notion  is  the  "relevant  cue" 

c 

theory  of  D^^ty{^  usee  Parlchurot,  1975,  p.  176)  r  which  hqlds  that  when  irrelevant 

information  ^s  ei.iminated,  that  is,  leas  dt^tail  is  presented^  the  easier  it  is 
to  retv'^mher  and  comprehend  th£'  picturf^. 

^haper  pr'^ssentQd  at  annual  c<.>nv'oation  of  Uie  Association  for  Educational 
Ct^mmunication    and  Techno) ojpry,  Den\/er»  April  21-25,  1980* 


r*wyt-   I  9bya;  ^Aidi*»d  degret?  ^jf  i^i-:t\*r*  detctil  with  college  and  high  school 
uJ^nLf;  but.  nof,  u^i  t.h  /'.unger  children.    Picture  from  a  group  of  lessons  on  the 
.1,  "fir     .>nr,^ti  from  tiimi>le  lint-  dr*:iwinf.t;  to  detailed  Line  drawi'ngs  io  photographs. 

ariaLi.^n^  w^?re  'fxajtiliiod  in  relation  to  the  type  of  inTcrmation  to  be  learned 

a:  ci    ti^'  i,ask  to  be  performed     Dwyer  fou:id  that  simple  line  drawings  were  the 

*  ...  1. 

IT"  ■  i>rrtrficial  for^nost  tas^B  anO  information  types  including  drawing,  identi"- 
M   .1' i^jHj  termiaulogy  definition,  and  comprehension.    I?ealistic  representations 
f  Mm    inf  ^rmat  i^m  ut^  conveyed  in  photographic*  did  not  improve  performance  in  these 

I:,  a  :ir  jdy  c^^mparing  photographs,  paintings,  and  line  drawings,  Moore -and 

>at.      ^1971)  found  that  stjdents  from  grades  three,  seven,  and  eleven  .could 

.^K;  A' r  mura  questionij  regarding  the  content  of  the  line  drawings  than  the  content 

.        ihf.^  former  i  wo  picture  forms.    However,  some  methodological  problems' can  be 

f-  ind  i!i  the  ni.udy.    Pirst,  only  nine  pictures  were  used*  three  of  each  type  being 

■jiv^-.  t  i^ated,    Eacn  pic^Lsre  followed  the  oane  crit^ia  for  selection,  such  as 

no  ».  t  ion  and  limited  popular  expos,ure,  but  the  content  of  each  picture  was 

'J:ff4f-nL.    A  more  ad^antng^u  u:>  ^tpprwach  he  to  keep  picture  content  constant- 

.      on<i  the"  qu<*£l  ions  about  the  pictures  were  a^ked  immediately  after  each 

jifi^nv^dnaJ  picture  uhib  shown.    This  procedure*  does  not  parallel  classroom  learning 

*  ■  * 

''^4...^'h  t :js ,  in  which  a  bljck  of  information  ifl  usually  presented  before  testing* 
rjiiaHy,  becaM^-*;i  qII- questions  were  programmed  into  the  timed  presentationt 
<*uch  s^tudent  was  forced  io  answer  questions  at  the  same  rate.    Because  of  the 
An  .o  problems  results  and  conclusions  ftom  the  study  have  liniited  generality 
In  studies  thar  examined  comparative  effects  of  narration*  pictures,  and 
.n  i-^injn  plus  p. biuret  on  children^G  recall  , of  information  (Guttmann,  Levin, 


fj  rs:>ley>  1977;  Rjbwer  &  HarriSr  1975;  Hohwor      Mat;:,  1975),  results 

-J 

Tnilicate  xhai  narration  p^us  pictures  is  tti*3  most  effective  treatment-  If 

y 

pji  + -.1!  05  an^i  narration  are  more  effot.tive  than  pictures  alonet  verbal  descr\ption 

0 

may  u-Lcract  with  the  aniounl  of  detail  present-    Photographs  with  verbal  descrip— 
t-or,  may  be  as    effective  as  simple  line  drawinga  alone  (see  Guttmann  et  alt  1577T. 

T-i'^  type  of  information  to  be  learned  can  be  categorized  a  number  of  ways. 
Th'.^  rorep,i<;unciy  background  relationship  or  story  relevant/story  irrelevant  infor- 
maMOfx  can  be  examined  in  prose  learning  studies.    More  s'tory  relevant  infor- 
maLion  t^houid  be  remembered  than  btory  irrelevant  information,   .However*  if  narra* 
txon  3S  addedj  a  strong  cuing  effect  should  be  apparent  and  eliminate  the  super- 
iority of  the  relevant  events,  .  ,  ^ 

The  purpose  of  this  study  is  to  investigate  if,  and  to  what  extent*  the  amount 

of  dei-ail  present  in  pictures  has  an  effect  on  recall  by  children-    By  adding 

a  nMrrat^ixm  of  the  information  portrayed  by  the  pictures,  the  interactive  effect 

of  f>ir:ure  detail  and  verbal  description  was  examined  in  relation  to  children's 

'*  * 
pf^rformance  on  a  recall  test-    Also,  by  testing  the  relevant  and  irrelevant' 

information  in  narrated  and  non-narrated  situations*  the  impact  of  narration  on 

infvrmat: ion  type  in  prost?  learning  was  examined-    The  major  hypotheses' to^  bfr 

l*^£?tcd  here  were: 

All  picture  plus  narrative  treatments  facilitate  recall  of  the 

*  ,      *    '  ■■ 

information  presented  better  than  pictured  paissages  without  ^ 

'  ■  -  -  '  , 

narrat  ion 

Low  detail  line  drawings  facilitate  recall  of  pictured  information 

^  *     '  -  ■ 

better  than  high  detail  line  drawings, 


i      \h^^\  d"*aii  ]iii':  drawin^^T3  and  iow  cle*-a*  I  line  drawings  are  equally 

*>f fcc!  ive  when  accc^mpanied  by  narratjon._ 
A.    Sttjry  i<--lf^vanl  infomati'.n  is  recalled  better  than  story  irrelevant 

lui'orm.'it  \,<*'\.  *  ^ 

^.    Story  reieyan'  and  stufY  irrelevant  infor-jnation ^in  pictures  are 

rt-'ralied  equally  well  when  the  pictur^^  are  accompanie<l  by  narration. 


Method 


■  1 

i^a^jecls  were  81  third  graders  and  93  sixth  graders  from  two,  middle-cl^iss 
Bi.b'i^han  schools  in  the  Southwest. 


^  •'•A\^^  ireaji^ment  materials  consisted  of  two  seven-frame  slide/tape  stories  .  / 
a.^f»pt'"d  from  a  prufesjsional ly  ^develbped ^reading  series*    The  ijictui  es  for  the 
^-itjcr  ^AT-re  produced  in  two  degrees  uf  detail ;  high  detail  line  drawings  were  . 
.aktr*  dwectly  from  tht^  <?eriei;  and  low  detail  linef- "drawings  were  abstracted  from 
U:*"  f  i  iginats  by  iho  exp^^rimenter  by  tracing*    The  two  styles  are  shown  in 
t  Lgur*""  t .  - 


Insert  Figure  1  about  here 


"Iht   Ict^  driail  pict.uret;  retained  the  outline  shapes  of  the  major  characters 
ainl  nf^coGisary  t^o  retain  the  perspective  of  the  picture  and  convtjy  the 

r'^nriing  ^»f  th(^  picture.    Vor  example^  tlje  meaning  of  the  picture  from  the  ^^Man 
and  W(  man  ■  fjtory  in  Figure  1  was  that  the  woman  was  In  a  me^-^sy.  kitchen.  Therefore^ 
i-iimpJo  information  that  would  Convey"  that  meaning  was  retained  and  extraneous 
df^tai-h=i>,  such  as  the  mice,  were  omitLed.      .        ^  ^.  ' 
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.        Uje  other  story  about  "Kids",  these  same  detail  considerations  were 
cippJied*  .The  horizon  lino  was  re^tained  for  perspective  because  this  story  takes 
p)fjice  outside  in  a  pJayground.    A  frog  defines  a  pond  which  is  an  important 
•element  for  later  id  the  story.    Howeveri  embellishing  details  suCh  as  trees^, 
rocdsj  and  designs  on  the  clothing  were  omitted.  -  i 

Another  modifioat^.on  of  the  pictures  was  the  additior^of  ati  Irrelevant^ ^^-.^^ 
c^'enu  to  each  picture.    These  irrelevant  events  were  irrelevant  to  the  story 
line.    For  exantplc,  ll^e  major  story  line  of  the  ^'Kids"  story  concerns  the 
intei^action  of  ^.hree  children  and  a  hat*    Every  frame  also  contains  an  Irrelevant 
evont  sitch  as  an  airplane  flying  in  the  sky  or  a  baseball  bat  and  ball  lying 
.bt?i;j^ie  a  park  bench*  that  does  not  contribute  directly  to  the  story  ^line  of 
the  children  and  the  hat.    These  irrelevant  events  were  always  located  in  the 
background  and  the  relevant  events  were  always  in  the  foreground.  Relevant 
and  irrelevant  events  were  represented  in  each  'frame  of  both  stories* 

A  taped  narration  was  also  provided  to  two  of  four  treatment  groups, 

Tho  -narration  was  a  description  of  all  relevant  and  irrelevant  events  of  the 

ctur-ie^y.    Each  frame  had  an  associated  two  or  three  sentence  passage  of  description 

that  was  betweery  eight  and  ten  seconds  long.    The  narration  watfe  written  by  the 

^  It 
exp<?rijnenter  with  content  and  level  approved  by  practicing  elementary  teachers 

and  pilot  tested  with  ^  nursery  school  child.    Meaning  was  Judged  to  be  clear 

in  both  casey.- 

-  The  order  of  th$  relevant  event  description  and  irrelevant  event  description' 

■*  ■ 

vraa  randomly  varied  throughout  the  stories  such  that  four  times  out  of  seven 
th^  relevant  eveni.  was  described  first  and  the  remaining  three  times  the 
Irrelevant,  event  was  described  first  for  each  frame-  .  - 


.The  crit  erion  tent  consisted,  of  26  :short  answer  , Questions  about  narrated 
;M]/or  pictured  information.    Fourteen  queatAons  were  asked  about  each'story* 
i^o  qu'^^tioni;  per  picture.    One  of  the  questions  was  about  a  relevemt  event  and 
or.'  ^A^at;  about  un  LiTeievani  event,    figure  2  Hsts  example"-of  relevaht'and 
Air*  l(*vant  evoni.  que;t*ions  from  ^ach  stoijy.    The  question  order^'paralleled  the 
ry  (.rdcr,  "Kid;^"  U\on  **t4an  and  Wojhan*^  and  the  story  line  of  e^ach  story- 


Insert?  Figure  2  about  here 


^  .  •  —  ^ 

£ach  question  was  worth  two  points-.    One  point  was  given  to  answers  that 
v;^.  *-  plausible  answeru  but  not  evident  of*^a  non-guess  response-    For  exajnple>* 
wheCi  a^ed  what  kind  of  tabVe  was  in  the  pl^ground<  if  the  Student  answered  * 
*w*  ^jden*  or*e  point  wass  giv^n.    The  correct  answer  was  *picnic*  which  was  given 
tv,f>  points*    The  inference  that  the  table  was  wooden  was  acceptable  ^s  an 
Mtf*  rrnce  but  the  table  may  well  have  been  plastic-    The  anaVer  was  not*  entirely 
^wt^ng  IS  the  answer  'dining  room  table^*  would  be<    therefore  the  student  was  *not 
p<^nfiii7,od  with  no  poirits. 

Twc^nty-oight  pointiS  were  possible  for  esch  story  for  a  total  of  56  points 
f<  r-^  the  entire  ^est.    Students  received  a  reievetnt  event  score  and  an  Irrelevant 
ovo:ii  score  as  well  as  a  high  detail  score  and  low  detail  score  for  analysis 
purposes •  '  "  ^  *  '  -  ^ 

Procedures  ^  ,  *  *  ' 

Within  each  school  each  student  was *randomly  assigned  to  one  of  four 
trt^atment  i^roups  ♦    The  firsj  group  viewed  the  low  detail  **Kids*'  story  and  the 
high  cJetnii  /*Man  and  Woman**  stpry.    The  second  group  viewed  the  high  detail* 


THE  HAN  AND  WOtWi 
1.    WHAT  WAS  HR0H6  WITH  THE  KITCHEH? 


2.   WHERE  WAS  THE  FISHING  POLE  IN  THE  KITCHEH? 


THE  KIOS 

1.    WHAT  WAS  THE  BOY  VlUH  THE  HAT  DOING  IN  THE  FIRST  PICTURE? 


2.    HOW  MANY  CHILDREN  MERE  SWINGING  IN  THE  PICTURE? 


.presentativo'  relevant  and  irrelevant  event  quetcions  from  hojh  storl 


Gijn 


'K:di^  "  o*.^ry  ar*d  ihf^  low  detail  "Man  and  Woman"  fttory-    Both  the  first  and 

*">econd  treatr»csnts  were  narrated.    The  third  g^pup  viewed  the  sam^  pictures  ji^ 

the  first  group.    The  fourth  group  viewed  this  »aitte  pictures  as  the  second  group. 

iicithor  thp  third  nor  the  fourth  group  heard  «  n^irration. 

bach  treatment  wa>^' administered  in  diff^ent  JocationS  concurrently 

Cliud^rrs  were  Lold  that  they  were  participatf^f  in  an  exp€r;iment  to  find  out  how  ' 

ctu  dren  tear.i-    They  woro  then  instructed  to  listen  t6  the  voice  on  the  tape 

rect^fder     The  projection  screen  was  blank.    The  tapfe  recorded  message  was: 

'Vou  are  about  to  see  (or  see  and  hear,  depending  on  the  treatment  group) 
t'ATO  stori^^s^    One  is  about  a  man  and  womaii  and  the  other  is  about  some 
chiVdr(*n.    Pay  attention  to  what  you  see  (and  hear)  because  you  will  be 
nsked  questions  about  them  afterward.*'  ^  ' 

The  slides  were  ad^^anced  au'tomatically  by  a  fiynchronising  inaudible  pulse 


-TUii-Miw  Lapt^ .    S^tudent^j  iirst  viewed  the  appropriate  version  on  the  ''Kids**  story 
wri-ch  aiv/ays  advanced  at  th6  same  rate  with  or  vrithout  narration*    Rate  was 
dotormined  by  the  amount  of  time  necess&t^y  to  speak  the  two  or  three  sentences 
asr*c^:iated  with  the  frame  in  the  narrated  tT'natment.    A  black  slide  appeared 
botwfien  the  .-stories  for  appr'>ximately  six  st*conds*    The  students  then  viewed  the 
appropriate  vvrstion  oY  th<*  "Man  and  Woman**  story  which  also  advanced  at  the  same 
rato  wJ th  or  without  narration > 

After  viewing  the  stories  students  r«c*ived  a  copy  of  the  test  questions. 
Tncy  were  toJd  that  the  questions  would  be  read  aloud  to  them  by  the  experi- 
menter and  to  answer  as  well  ns  they  could.    They  were  also  told  that  It  was 
pL^riaissablo  to  leave  blanks  if  they  didn*t  know  an  answer.    The  experimenter 
r(-ad  each  question  and  allowed  appr;oximately  12  seconds  between  questions  for 
answering     No  student  indicated  problems  with  keeping  up  this  pace. 

[)riO  week  later  the  test  was  r^^administered^  In  classrooms-    Students  did  not 
know  the  delay  test  was  tr^  take  place.    The  same  procedure  of  test  administration 
wan  f(jUowed  on  t.}ie  retest- 


The  d«sign  of  the  experiment  was  a  a^ftrra^ion)  X  2  (detail  level)  X  2 
tevem  type).X  :  (test  trial)  factoria]  de&ign.    N>raI4on^was  a  between  subject 
factor  witii  aJ  !  other  fac-tors  within  subjects. 


Results 


rabies  I  and  2  display  all  means  and  cell  sizes  for  immediate  and  delayed 
teb's  respectively.    The  statistical  results  „ere  obtained  by  using  a  series  of 
repc-ated  measures  mmk  for  main  effects  of  the  within-subject  factors  and  Vneir 
inl^rgctiona  with  the  beLween-subjects  factor.    Table  3  displays  the  summary 
results  of  .these  analyses.    An  independent  T-test  was  used  to  test  thp  difference 
berwe'^n  the  means  of  the  two  Levels  of  tha  narration  factor. 


Insert  Tables  1 ,  2  and  3  about  here 

Significant  main  effects  were  obtained  for  the  narration  variable  on  both 
'.he  immt3diaLe  and  deLiyed  tests.    The  students  in  the  narrated  treatment  groups 
scored  significantly  higher  than  the  students  in  the  non-narrated  treatment 
groxtps,  t  (17^/  =  15.97,  £  <.001 ,  on  the  Immediate  test  with  means  equal  to 
^2.82  and  25.^1  rc^spectivoly ,  and  t  (154)  =  11.05,  £  <..001,  on  the  delay  test, 
moans  equal  +o  ^0.8i  and  25.89  reapectively , 
Picture  Dotal] 

.h<>  low  jetail  picLurea  allowed  for  significantly  better  recall  of 
information  than  the  high  detail  pictures  on  th<i  immediate  posttest,  F(1,172) 
=  5.60,  £  ^  .019,    means  equal  to  17*64  and  16.55  respectively*  .  The  main  effect 
was  not  fiignificant  on  thf?  delayed  test. 
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Table  I 


Narration 


D-stail 


High 


Low 


Relevant      Lvrt^ )  evtini 


Totals* 


Present 


88 


SD 


21 .33 
3.90 


3.6S 


24,25 
2.86 


4.37 


4?  .82 
6 ,  ,-7 


Absent 


86 


SD 


11.76 
5.49 


13.73 
S.30 


18.37 
5.25 


6,96 
3.84 


25.41 
8.0? 


Totals 


174 


X 


16.55 
6,74 


17,64 

5.96 


21.34 
5.13 


12,84 
7.13 


34.22 
11.26 


*Note: 


Totals  for  the  narration  factor  gjre  based  on  the  total  28  item  test.    The  means  for  the  within- 
subject  factors  of  detail  and  event  relevance  are  based- on  14  items  for  each  level  of  the  factor 
(14  high  +  14  low,  14  relevant  +  14  irrelevant). 


Detail 


Event  KeJlevancG 


Narration 


High 


Relevant  rrrclevcUit 


Prss ent 


78' 


X 
SD 


^0,70 
4,58 


20.  .il 
4.44 


P2.43 
4,25 


4,7:.' 


40,8JI 
8.39 


Absent 


78 


X 

SD 


12.41 
5.46 


13.50 
5,61 


17,58 
5,24 


8,^9 
4,44 


25,89 
8.44 


Totals 


156 


X 
SD 


16.56 
6.52 


16.86 
6.07 


20,01 
5,34 


13.29 
6,,  79 


33,35 
11.09 


♦Note:    Totals  for  the"  narration  factor  are  basec*  on  the  total  28  item  test.    The  means  for  the  within- 
subject  factors  of  detail  and  eyent  relevance  are  based  on  14  item^  for  each  level  of  the  factor 
(14  high  +  14'  low,  14  relevant  +  J.4  irrelevant). 
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Table  3  ' 

Summary  of  the  Repeated  Measures  ANOVA  for  th*  Three  Within-Subjects  Factors 


Source 


df 


Mean  Square- 


1  Rimed  j  ate 
Mean 

Narration   

Frror 

Detail 
■  D'jlail  X  Karration 
Error 


1 

 1, 

172 

I 
1 

172 


Detail 


101399.80469 
.  6bl4. 01794 
25,9ia05 

97.10577 
.  73,65753 
17.32649 


3912.32410 
251 .33135 


5.60447 
4.25115 


<,001, 
<.00l" 


.019 
.041 


Narration  I 

Error  ,  IbA' 

Detail  J 

Detail  X  Narration  1 

'  Error  '  154 


87100.45996 
^  4394.99719 
32.6^958 

7,0&011 
48.49036 
19.40863 


2669.37122 
134.69365 


,38461 
2,63411 


<.001 
<,001 


.536 
.107' 


Event  Reiev«nce 


Imipfdlate 
Hi;  an, 

Marralion 
error ...  172 

Event  Rol^jvance 
Invent  Relevance  X  ^ 

Narratlori 
fJrror  -  172 

Delay 
Moan 

Narration 
Krrar    '  154 

Evc-nt  Relevancti 
Ev&nt  Relevance  X 

Narration 
Error  -  154 


101086.10156 
6662.86414 
26.22382 

6333.65950 

718.48569 
•  8.52479 


86 500. 00098 
4305.38245 
33.86385 

3513.48767 

515.38777 
9.90663 


3864.74283  <.001 

254.07675  <.001 

742.99323  <.001 

84.28195  <.001 


2554.34656 
127.13S02 


354.66026 
52.02453 


<.001 
<.D01 


<.001 

L 

<.001 
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^itijm^ity  -jf  t.hf  ti<?Df!<itfd  :<easur.eb  AHOVA  for  the  Three  Wi thin-Subjects  Factors 


Source 


ttf 


Mean  Square 


Mean 

Harrat  i  on 


1 
1 

154 


Test, -Trial 


350543.64766> 
19681.01562 
108.73278 


3223.90228 
181.00352 


<; .  00] 
<  .001 


r"f.t  Trial  J 
if.-;i'   rricU  X  Narration  i 
EiTor"  154 


■  52-51282 
155.12814 
13.92440 


3.77126 
11.14074 


.054 
.001 
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A  BijE^nif iconl  difference  was  found  between  relevant  event  scores  and 
irrelevant,  event  scores.  F(lji72)      742*99^  £  <  ,001^  on  the  immediate  test 
with  moana  equal  to  21.34  for  the  relevant  ev^nt  and  12.84  for  the  Irrelevant 
cvonUj  5tnd  F(l>154)  =  354, £  <  .001,  on  the  delay  test  with  means  equa]  to 
''0-01  for  th<s  relevant  event, and  13,29  for  the  irrelevant  "ev^^nt.  Students 
rawf^mbered  more  relevant  events  than  irrelevant  events  • 
Interactions 

A  significant  interaction  occured  on  the  immediate  posttest  between 

narration  condition  and  picture  detail.    The  difference  between  low  detail  scores 

and  high  detail  scores  in  the  harrated  treatment  was  significantly  less  than 

the  difference  between  the  low  detail  scores  and  High  detail  scores  in  the 

non-narru'J-^d  treatment,  X{Ul'/2)  =  4,25*  £  =  »041;      Figure  3  graphically  displays 

, 

this  interaction. 


I^nsert  Figure  3  about  here 


Two  interactions  wer^  also  noted  for  the'  event  relevance  factor.  The 
difference  between  the  relevant  event  mean:^  and  Irrelevant  event  means  in  the 
narrated ' treatment  was  significantly  less  than  the  difference  between  the 
Ti-lcvant  evont  means  and  the  irrelevant  ev*nt  means  in  the  non^narrated  treatment, 
j:"(*N]72J  ^  84..^8,.£<   ,001,  on  the  immediate  test  and  F(i,154)  =  52,02,  £  <  »001, 
'he  delay  test.    Figure  4 ''graphically  displays  these  interactions* 


Insert  Figur^  4  about  hero 

\ 


G 


.^0  - 


Score 


10 


Detail 
X  =  low 
0  =  High 


Narration 


Non-narration 


Figure  3.    Graph  of  detail  X  narration  interaction. 
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Immediate 


20  — 


Score  * 


10  - 


Narration 


18.59 


6»96 


Non-narration 


,  Event 

'  X  =  Relevant 
0  =  Irrel<Jvant 


Dei-ay 


20  - 


Scorf 


10  - 


L2.43 


(iarration 


18»29 


8.29 


*   Event  ^ 
X  =f  Relevant 
0  =  Irrelevant 


Non-narration 


Figure  4-    Graphs  of  event  type  X  narration  interactions 
on  the  immediate  and  delay  tests 
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{J*  her  FindingfS 

The  difference  between  the  means  on  the  iJAmediate  and  delay  test  approached 
■jiignif icance,  F(1.154)  ^  3,77,  £      ,0M,    with  means  of  34.22  and  33.35 
rtspectivc'ly,    A  significant  interaction'between  narration  and  test  trial  was 
Mo'Wd,  rUtlS4)  ^  \\.i.A\  p=  .001,      The  performance  of  th^  students  receiving 
I'E-^  *.arrat.cd  treatment  decreased  significantly  oore  on  th4  delayed  test  than 
the  pei-rormance  of  the  students  r^^ceiving  the  non-narrated  treatment.  This 
in(era*:tion  is  graphically  displayed  in  Figur^e  5, 

> 


Insert  TFigure  5-  about  her^e 


Discussion  , 

The  purpose  £)f  this  stu<iy  was  to  investigate  the  effects  6t  narration, 
ainount  of  detail,  "and  event  relevance  on  children's  recalJ  of  information  in  a 

4 

^tory,"  Immediate  and  dela^  posttest  results  were  obtained^ 

Narra^:ion  '     .  ^ 

The  narrated  treatment  group  scored  oxtrcmely  higher  than  the  non-narrated 
treatment  group  on  both  the  immediate  and- delay  tesi;.    Thus^,  the  hypothesis  that 
picture  pli^  narrative  treat/nents  facilitate  recall  of  information  presented 
better  than  pictured  passages  without  narration  is  accepted. 

Uitail  ^ 

The  resuli.s  of  the  test  of  the  detail  factor  were  not  as  conclusive*  On 

Ihit  inniodiate  iest,  low  detail  pictures  facilitia€ed  recall  better  than  high  detail 

*■ 

picture^?       =s.  .019.    |lowev«rt  on  the  delay  tect  the  efffect  disappeared*  When 
the  actual  means  wern  examined  on  a  practical  basis^  only  one  point  separated  the 
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(TLrjni*  i>n  Lht^  imirt'dia  e  le^t  .    Thert^forc-,  even  though  a  fetatisl:ically  significjint 
■diff'Mcnce  */itis  achieved  tjn  the 'immediate  tosli  the  actual  meaii  difference  was  no 
iimall       lb, have  Utt-le  practical  significajjce .    Tbus^  the  hypothesis  that  iow 
^  detail  Ijno  drawings  facilitate  recall  of  pictured  information  better  than  hip.h 
.  dotaii  lino  drawings  is  rejected- 

^  The  rffeci  of  jiarrati  >n  vjith  regai"^d  to  level  of  detail  is  also  question^"*^' 
statist  icaRy#  narration  did  improve  the  effect  of  high  detail  line  drawings  s^ 
*  hat  it  equalled 'the  effectiveness  of  1o»a  detail  line  drawings  on  the  ipynediate 

w 

test.    Ai^ain,,  this  effect  disappeared  on  the"  delay  test  because  no  difference 
exiistt^^d  between  high  and  low  -detail  levels,  '  In  other  words,  when  a  difference 

,  tetwtrcn  h\gh  and  low  dt?Lail  levels  exists*  added  narration  overcomes  the  superiority 
of  Ji'>w  detail.    Thus*  the  hypothesis  /  high  detail  line  drawings  and  low  detail 

^  line  drawings  are  equally  effective  when  accompanied  by  narration,  is  supported. 

E-fent  Kelcvstnce 

 "  .  .       ■  - 

The ^effect  of  event  relevance  on  information  recali  was  found  to  be  ?fery 

•itrong.    Relevant  events  were  better  recalled  than  irrelevant  events  on  both  the 
inmoiilatc  <ind  'deiay  test  with  mean  differences  of  eight  and  seven  points  respec- 
tively.   The  hypothesis  that  events  relevant  to  the  story  are  recalled  better 
than  f^venL'j  irrelevant  to  the  story  ir>  accepted. 

f       the  effect  of  narration  with  regard* to  event  relevance  vas  very  strong. 
Whf^n  rclr^^ui  aiid  irrele^^ant  events  were  described' in  a  nai'ration,  there  was  less 

diff*-j  ent.e  betwec-n  iho  means  (six  points)  than  wh^n  no  /iarration  was  present 

■    '     '   ■  '  / 

(1^      ini:i)  on  tho  immf'diijtf*  test.    On  the  delay  test  the  mean  differences  for 

./  ^ 

the  ev^mt  relo.ance  fa-^tor  were  five  points^for  th^^  riarratod  condition  and  ten 
pcini*:  for  Ihe  non-nar^atod  conditk^n.    Examinatioi)' of  the  cc'll  means  shows  that* 

r,he  narraVt^^i  irrRlevanl  e^'ents  were  remembered  as/well  as  the  non-narrated  relevant 

*  -  '  ^  \ 
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'M.;^.     ;hn.,»  the  hypothesis  that  story  relevant;  and  story  irrelevant  information 
\T\  pictures  are  recalled  equally  well  when  a  narration  Is  preeent  cannot  be  accepted 
c**  :auif  meaij^^  were  not  equalized  in  the  narratio?^  tr<^atfnent,    Hovever,  it  could 

K<ti-d  \\iat  narration  improv^js  recall  of  irrelevant  ev<jnts  more  than  relevant  events. 

Al*i:iough  no  hypotheses  wcr<>  suggestecJ  r<*garc!ing  t]\e  test  trial  factor*  some 
m"-  I  o:  *  ing  resullo  were  obtained,  i  Test  trial  as  a  main  effect  did  r\ot,  reach 

Ticanci',  £  =  .05^.    The  actual  mean  difference  was  less  than  one  point. 
Jtud'*iHi>  tGr.d«:d  to  rofcall  \hG  stiories  after  a  week  regardless  of  the  treatment 
c  jfiOi"  ion?.  ■  ^  ^ 

Vhe  nffect  of  narration  with  regard  to  test  trial  was  also  intei  sting, 
^^ludent^  ix^ceiving  narration  recalled  less  after  a  week  than  students  receiving 
r:<>  narration.     In  factj  tiu^  non-nnr rated  treatmb,*.  group  mean  increased  *5  points 
f^n  the  delay  _teiit-    The  narrated  treatment  group  mean  dropped  two  points  on  the^ 
if?Jay  lest.  ^ 

Conclusions 

^>(^v<>i"al .  interesting  conclusions  that  have  practical  value  can  be  drawn  from 
rhts  study.    Ali^o,  some  additional  Questions  are  raised. 

Pr^uM  leal  Appl  \  cations 

Th<>  <*ffeet  of  narration  on  recall  is  great.    Whenever  possible  narration 
i^Jiould  bt'  pro^dded  with  picture  sequences  of  a  s tory-^ nature .    Narration  overcomes 
the  effete^,  of  picture  detail  and  improves  recall  of  less  important  events  in  the 
sstury.    ^\udent£:  recall  mare  of  everything,  not  just  main  events*    In  addition, 
^-ven  though  less  information  itj  retained  over       ^  when  narration  is  provided 
.and  the  ^m^'  amount  of  information  ife  retained  when  narration  is  not  provided, 
the  amount  forgcj*.tcn  \^  nfi^^3Lslb]e  so  as  not  to  affect  the  superiority  of  narration. 
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Tiir'  effecl  of  Ic^vc^t       detail  in  line  drawlngft  does  not  seem  to  be  con- 
£<.qtit,ritial  over.  time.    In  tlie  short  runt  low  cJ^tailMine  drawings  facilitate  recall 
bettor  Lhan  high  dot.all  iin^^  drawings.    Over  ti«e.  it  doesn't  appear  to  make  aiiy 
difference  wheCht-r  detail  Is  high  or  tow.    The  addition  of  narration  improves 
Lh<'  i^ffectivcnCiS  of  high  dcLail  line  drav/ings.    Butt  over  timet  ^his,  boost  uj^sc 
diLiaVi^f*ars.     fl  i^eems  that  it  is  more  important  to  be  conoerned  with  providing 
nariation  than  Ic  be  concerned  with  detail  in  the  pictures.    When  narration  is 
not  an  option,  low  detail  pictures  _^111  facilitate  recall  better  than  high  detail 
piclur*''i;. 

Haixation  also  affects  the  memorabilit.y  of  Irrelevant  and  relevant  events* 
Vhen  presenting  a  story  without  narrationt  events  relevant  to  the  story  line  will 
bo  oar>iQr  to  recall  than  less  relevant  events*    To  Increase  the  number  of  less 
rei<^vani  events  remembered,  a  narration  should  be  added*    This  also  will  increase 
the-  number  of  relevant  events  remembered*  _  '  ' 

Yhe.>rf^Mcal  Concerns 

a  r<;sult  of  this  study,  the  realism  theory  versus  "relavant  cue'*  theory 

debate  Is  put  in  a  diffei'ent  light.    The  strong  effect  of  narration  overwhelms 

^he  concern  for  detail  lovel  in  line  d^^win^s.    In  this  stu<iyj  results  showed 

lhat  Irrw  detaiJ  representations  ( relevant 'cue)  were  as  equally  effective  as  high 

doti^ii  representations  (realism)  over  time.    It  was  more  important  to  consider  the 

complexity  of  the  mediae  narration  plus  pictures,  and  the  importance the 

c>:ntent  to  the  vJtory  being  told  (event  relevance)*  '  ^ 

* 

i'?irth*'r  Iteseai'ch 

At  leant  two  lines  of  further  research  seem  appropriate  based  on  the  pretjent 
findings.    One  involve:^^  investigation  of  the  retention  of  information  and  its 
r/^ta(  icinship  to  picture  characteriytlca*    The  second  relates  to  the  degree  of  detail 


differences  necessary  to  elicit  recall  Oifferenc.'s-  liesearch  un  thcst  issuer 
should  help  increase  our  understanding  of  the  cffwcLs  of  p^fcure  chara^i ^^i :;c 
on  short-term  and  longer-term  memory  for  meaningful  material. 
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In  past  years  media  research  has  often  been  evaluative  In 
nature,  comparing  learning  from  one  medium  with  learning  from  an- 
other*. During  the  last  decade  thla  type  of  comparative  research 
haa  often  been  criticized  because  of  Its  failure  to  produce  useful 
research  questions,  significant  findings,  or  a  theory  of  Instruction. 
Many  have  hypothesized  that  the  problem  may  lie  in  the  failure  to 
conduct  research  that  goes  beyond  the  descriptive  stage  and  Into 
the  prescriptive  stage  (Allen,  1971;  Salomon  and  Clark,  1977). 
Some  suggest  thit  media  must  be  defined  In  terms  of  unique  attrl- 
but'e'a~i;fK^n:h"~m";fiai  Wlqu  "furic1;"lona  (  SaTomon,"  1971) . 

Ihe  cognitive  and  non-cognltlve  characteristics  of  the  Individual, 
the  ultimate  learning  task,  and  the  best  method  of  achieving  this 
goal  all  Interact  to  produce  the  desired  result.  Aptitude-treatment 
interaction  research  is  beginning  to  provide  specific  guidelines 
that  may  establish  principles  of  Instructional  design,  which  consider 
these  three  elements.    But  a  need  still  exists  to  go  beyond  defining 
interactions  in  terms  of  the  general  Intellectual  abilities  of 
individuals  and  the  broad  levels  of  learning  or  of  instructional 
even^;s.    It  is  to  meet  this  need  that  this  particular  study  was 
designed. 

The  elements  investigated  in  the  study  were  chosen  to  answer 
the  demand  for  specificity  in  the  media,  learner  and  task  variables. 
Much  comparative  research  has  been  conducted  examining  the  useful- 
ness of  color  in  facilitating  learning.    The  investigations  have 
often  produced  conflicting  evidence.      VanderMeer  (l954)  found  that 
students  preferred  color  films  to  black  and  white  films,  but  there 
was  no  correlation  between  preference  and  learning  in  immediate ^ 
erbal  posttests.    Pullerton  (1956)  and  Kanner  and  Rosensteln  (i960) 


found  similar  results*    More  recent  research  conducted  by  Dwyer 
(1971)  and  Berry  (l974)  has  found  that  color  is  a  significant  design 
factor*    When  the  results  of  these  studies  are  taken  into  considera- 
tion#  it  seems  apparent  that  as  Otto  and  Askov  Cl968)  indicated  the 
••cue  value  of  color  in  learning,  is  still  essentially  unclear'* 
(p.  161). 

One  variable  that  may  be  interacting  with  color 'to  produce  these 
inconclusive  results  is  that  of  cognitive  style.    5his  learner 
characteristic  involves  the  unique  ways  the,  individual  perceives 
-his-^nvixonment.*_  __The  two  specific  styles  of_  field  dejenden^ej^  _ 

-  A 

independence  and  reflectivity-impulsivitv  are  illustrative  of  those 
being  researched  in  relationship  to  the  perceptual  area  of  cognition. 
Each  of  these  represents  a  different  aspect  of  stimulus  reception ^ 
capabilities  in  the  learner  and  thus  relates  to  variations  in  dis- 
play characteristics,  particularly  in  visual  presentations. 

The  question  now  apparent  is  how  do  these  two  cognitive  styles 
interact  with  color  in  achieving  a  specific  learning  task.  The 
task  variable  chosen  to  examine  this  relationship  is-  that  of 
pictorial  recognition  memory.    It  is  one  of  the  most  basic  types 
of  learning  involving  visual  perception,  yet  one  that  is  not  entirely 
understood.    Research  in  the  area  of  visual  learning  has  indicated 
that. pictures,  are  remembered  better  than  either  words  or  sentences 
(Shepard,  1967;  Standing,  1975).    This  finding  applies  to  such 
fundamental  tasks  as  simple  visual  recognition  as  well  as  to  more 
advanced  types  of  learning,  such  as  concept  attainment  and  principle 
development  (Gropper,  1966)..    Many  of  the  characteristics  which 
facilitate  or  hinder  visual  recognition  or  concept  attainment, 
however,  are  yet  to  be  investigated. 


These  three  variables  coalesce  and  form  a  sound  ratldnale  for 
assuming  the  existence  of  a  reliable  interaction,  for  the  learning 
task  involves  a  visual  presentation  wl.ich  must  be  perceived,  encoded 
and  retrieved,  a  function  of  cognitive  style,  and  the  display 
characteristic  of  color  may  determine  how  successfully  this  is 
accomplished*    Thus  the  purpose  of  the  study  evolved  into  an. investi 
gation  of  the  interaction  of  field  dependence-independence  and 
reflectivity*impulsivity,  both  individually  and  simultaneously, 
with  color  cueing,  and  pictorial  recognition  memory  in  elementary 
school  children* 

Pdllowin^the"  principles  of  "aptitude-treatment  -interaction  - 
research  which  involve  task,  learner,  and  treatment  analysis  to 
determine  potential  interactions  (Cranbach  and  Snow,  1977)  the 
following  research  questions  were  formulated: 

1*    Is  there  a  significant  interaction  between  the 
presence  or  absence  of  color  in  a  pictorial  pre-  . 
sentation  and  the  cognitive  style  variable  of 
field  dependence-independence? 
\  2*    Is  there  a  significant  interaction "between  the 

presence  or  absence  of  color  in  a  pictorial  pre-  ^ 
sentation  and  the  cognitive  style  variable'  of 
reflectivity-impulsivity? 
:   3*    Is  there  a  significant  interaction  between  tlie 

presence  or  absence  of  color  in  a  pictorial  pre- 
sentation and  the  cognitive  style  variables  of 
reiflectivityimpulsivity  and  field  dependence- 
independence  when  considered  simultaneously  within 
the  individual?  "  '  ^ 


--Related  Research 

Research  in  each  of  the  variables  under  investigation,  that 
of  cognitive  style,  particularly  field-  dependence-independence, 
and  re-flectivity-impulsivity,  pictorial  recognition  memory,  and 
color  in  visualized  learning  has  been  conducted  with  eafch  .element 
being  considered  independently.    limited  work  has  been  done  in 
interrelating  cognitive  style  and  color  cueing  and  none  in  which 
a  dual  cognitive  style  component  in  each  sub;ject  was  studied  in 
relationship  to- a  learning  task. 

Research  in  the  area  of  cognitive  styles  has  indicated  that 
these  are  ^'individual  variations  in  modes  of  perceiving,  rememberihgV 
and  thinking,  or  as  distinctive  ways  of  apprehenu'  ^g,  storing, 
transforming,  and  utilizing  information"  (Kogan,  1971,  P*  224). 
Witkin,  M6ore,  Goodenough,  and  Cox  (1977)V  "basing  their  conclusions, 
on. research  in  the  area. of  field  dependence-independence,  have 

umerated  the  essential  characteristics  of  cognitive-^ styles. 
Pi^t,  cognitive  styles  are  concerned  with  the  form  rather  than  the 
content  of  cognitive  ability.    They  refer  to  how  individuals  differ 
in  what  is  perceived,  thought,  learned,  or  resolved  not  to  how /much 
is  perceiVed  or  learned-.    Second,  cognitive  styles  are  pervasive 
dimensions  and  are  not  only  a  part  of  cognitipn  but  also  of  person- 
ality.   A  third  characteristic  is  that  of  stability  over  time.  A 
person  who  has  a  particular  style  one  day  will  have  the  same  style 
the  next  day,  month  or  year.    Related  to  this  stability  is  the 
apparent  general  resistance  of  certain  styles  to  training  or  change. 
Fourth,  with  regard  to  value  judgments,  cognitive  styles  are  bipolar. 
Each  pole  has  certain  characteristics'  which  are  valuable  in  meeting 


thft  needs  of  a  particular  situation.    Because  of  these,  character- 
istics cognitive  styles  are  influential  during  all  learning  and' 
thus  should  be  considered  when  planning  instructional  situations 
and  materials. 

Two  particular  cognitive  styles,  those  of  field  dependence- 
independence  and  reflectivity-impulsivity  are  evident  in  visual 
perception  and  thus  function  in  situations  involving  learning 
ftom  pictures. 

Field  dependence-independence  concerns  the  ability  to  perceive 
details  as  discrete  from  their  backgrounds  and  to  overcome  an  em- 
bedding  context  (Witkin,  Dyk,  Fatetson,  Go.odenough/ Karp, 
An  example  of  such  a  task  is  the  Embedded  Figures :Test  (EFT) 
(Witkin,  1971)  in  which  the  subject  is  sho*n  a  simple  figure  aiid 
'then  required  to  find  it  in  a  complex  design  which  is  so  patterned 

4 

that  each  component  of  the  simple  figure  is  made  part *of  a  clear- 
cut  sub-whole  of  the  pattern.    The  simpl«  figure  is'  thereby 
effectively  "hidden".    The  person  who  experiences  in  afield  . 
independent  fashion  has  the  ability  to  perceive  items  as  discrete, 
^om  their  background  and  to  reorganise  a  field, when  the  field  is 
organized*    The  field  independent  individual  is  also  able  to  impose 
structure  on  a  field  and  so  perceive  it  as  organized  when  the^. field 
has  relatively  Odrttle  inherent  structure.    Field"  dependent  individ- 
uals are  less  likely  to  attempt  to  structure  or  restructure  stimuli 
thus  they  usually  experience  ambiguous  stimuli  as  vague  'and' un- 
defined. 


The  cognitive  style  of  the  ref lectivity-impulsivity  also  has 
direct  implications  in  the  area  of  visual/perception.  'It  involves 
the  individual's  evaluatio^i  of  his 'own  cognitive  products— that  is# 
his  v:illingness  to  pause  and  reflect  on  the  p,ccuracy  chT  his  re- 
sponses.    Some  individuals  act  upon  the  first"  solution  that  enters, 
their  mind/  paying  little  attention  to  i'ts  appropriateness  or 
validity.    These  individuals  are  classified  as  impulsive.  Other 
individuals, -the  reflectives,  devote  considerable  time  to  reflection 
^before  opting  for  a  specific' alternative  in  a  situation  of  response 
uncertainty  (Kagaa#  Rosman#  Bay,  Albert,  Phillips,  1964)*    The  test* 
designed  to  indicate  this  perceptiml  style,  the  Matching  Familiar 
Figures  Test' (MFFT)  (Kagan,  1969) /'requires  discrimination  of  ^ 
visual  detail  presented,  via  pictorial  stimuli.    Each  item  on  the^ 
test  consists  of  a  ptandard  and  six-  alternatives,  one- of  which' is 
identical  to  the  standard.    The  individual  is  asked  to  select, the 
matching  alternative.    The  subjects  who  respond  quickly  often  err 
' (impulsives),  whereas  those  who  pause  to  reflect  on.  response 
.altemat^ives -are  niore  often  correct  (reflectives) . 

Research  conducted  to  study' antecedents  of  the  dimension 
have  centered  on  scanning  techniques  and  attention  deployment. 
Slegel,  Klraslc,  and  Kllburg  (1973)  Indicated  that  on  tasks  highly 
correlated  with  the  MPPT,  bo :h  reflective  and  impulsive  children 
utilise  feature  differences^ in  a  problem  solution,  but  reflective 
children  tend  to  perform^  a'more  thorough  and  detailed  feature 
analysis  of  the- stimulus  array,    llrske  (1970)  further  concluded 
that  the  impulsive  child  simply  se&rches  for  a  variant  that, 
globally  resembles  the  standatfd  and  is  not  very  di^scriminating 


or  particular  in'hls  viewing.    Impulsive  subjectij  do  not  scan' all 
of ^the  alternatives  in  the  MPPT  before  venturing  a  solution,  - 
Vhereas  reflective^  children  raeike  careful  visual  searches  of  the 
st^uidalrd  and  all  of  the  variants  before  they  are  willing  to^  offer 
a  response.    This  complete  search  made  by  reflective  Individuals 

makes  possible  better  identification  of  the  variants  and  success- 

•  '  '   '  " 

fjal  encoding  of  these  variants  for  storage  and  subsequent  c6mparison 
with  the  stimulus. 

One  of  the  most  basic  types  of  learning  -that  involves  visual 
perception  and  thus  may  be  influenced  by  these  two  styles  is  that  - 
o'f  pictorial  recognition  memory.    I^;.  has  been  defined  as  the  ability 
to  perceive,  encode,  store,  and  retrieve  visual  ih-formation  (Standing, 
Conesio;  and  Haber,  1970).    C  3:nitive  styles,  have  also  been  defined  , 
as  "di'stinctive  ways  of .storing. .  iand- utilizing  information" 
(Kogan,  1971,  p.  244).    It,  therefore^  appears  that  the, two  . 
variables  in  le,aming  are  closely  related.    Research  in  this  area 
has 'begun  to  investigate' this  relationship  with  varying  xesults. 

,Myatt  (1974)  concluded  that  cognitive  style  as  measured  by  the  EFT 

f    .  ^  ^ 

did  not  appear  to  be  a  factor  in  pictorial  recognition  memory. 

Rudnick  (l974),'  who  conducted. an  experiment  involving  auditory 

masking,  color,  and  perceptual  style,  found,' however,  rtiiat  field 

independent  individuals  recognized  significantly  more  pictures 

than  did  field  depejident  subjects.  ^  < 

In  an  experiment  conducfed^by  Siegel  (Siegel,  et  al.,ol973) 

preschool  children  grouped'  as  reflective  or  impulsive  were  found 

V  ■ 

to  differ  significantly  in  a  force7d-choice  recognition  memory  taslq. 
Reflective  preschool  children  made  more  correct  recognition  choices 


than  did  impulsive  children  v?hen  cirrect  responses  could  be  made  ^ 

.  1 

on  the  basis  of  verbal  labels^  visual  feature  analysis^  or  both. 

\  ^  ^  . 

This  finding  neems  to  indicate  tha1^  detailed  visual  feature 

analysis  is  a  significant  component^ of  reflectivity-impulsivity. 

An  element  which  may  be  interacting  with  cognitive  style  to 

produce  these  results  is  color*    A  number  of  studies  have  been 

1 

conducted  to  investigate  the  interrelationship  of  these  two 
variables.    Rudnick  (1974)^  while  researching  visual  recognition 
and  recall  in  children  categorized  as  field  independent^  moderately 
field  independent  and  field  dependent^  found  that  in  all  groups 
color  visuals  were  recognized  to  a  significantly  greater  degree^ 
than  black  and  white  visuals.    Hyatt  (1974) »  however^  conclud^^d 
that  color  was  not  a  significant  factor  in  pictorial  recognition 
in  children  and  adults  similarly  grouped.    Chan  (1974) »  investi- 
£^ating  color  mode  and  reflectivi^y^impulsivity  foimd  that  color 
atimuli  on  the  MPPT  facilitated  learning  when  the  intra-array 
similarity  of  each  visual  presentation  was  high.    ;The  implications 
appear  to  be  that  the  greater  the  similarity  among  variants  in  the 
visual  arrayt  the  more  effectively  colox  stimuli  function  as  / 
faciliti^tors  of  matching. 

In  situations  where  color  caeing  appears  to  be  significant^ 
a  number  of  reasons  havp  ^^en  si^ggested  to  explain  this  superiority 
Dale\(l969)  theorises  that  color  in  a  visual  presentation  can  per- 
form  three  major  tasks:    1.    It  can  heighten  realism;  2.    It  can 
distinguish  and  emphasize  detail    r  cont.^asx;  5.    It  can  produce 
esthetic  effects.    In  the  case  of  an  impulsive  individual^  the 
added  realism  and  the  esthetic  effects  produced  by  using  color  may 
Increase  the  time  spent  scanning  a  visual  thus  allowing  more  of  the 


stimulus  variables  to  he  encoded  for  later  retrieval*    The  use  of 
color  to  provide  contrast  may  aid  the  field  dependent  individual 
to  4isembed  the  figure  from  the  ground  more  easily  thus  allowing 
more  information  to  be  ^toted  in  memory. 

There  is  also  evidence  that  children  who  are  classified  as  ' 
impulsive  do  not  encode  all  stimulus  information  and  thus  respond 
to  color  more  than  reflective  children  (Kats,  l97l).    Rudnick  (l974) 
speculated  that  differences  in  sub;jects*  scores  on  recognition  of 
color  and  monchrome  photographs  may  be  due  to  a  loss  of  detail  in 
the  monochrome  photographs*    This  lack  of  detail  may  explain ^why 
field  dependent  subjects  and  impulsive  subjer  s  do  not  perform  as  ■ 
wel  ,  as  their  counterparts  on  recognition  m*  .ory  tests*    The  field 
dependent  subjects  may  need  the  extra  detail  in  order  to  disembed 
infoimatioil  found  in  visuals  from  its  background.    The  impulsive 
individual,  since  he  does  not  scan  as  broadly  and  as  systematically, 
may"  noed  the  detail  as  an  added*  cue  for  encoding  and  retrieval. 

In  summary,  limited  work  has  been  done  in  interrelating 
cognitive  style  and  color  cueing  and  none  in  which  a  dual  cognitive 
style  component  in  each  subject  was  investigated.    Yet  research  in 
the  use  of  color  in  visual  presentations  has  often  produced  con* 
flicting  results.    A  factor  that  may  be  contributing  to  this 


situation  is  that  of  cognitive  style.    Careful  task  attialysis 
indicates  that  the  components  of  a  pictorial  recognition  memory 
task  include  \the  ability  to  visually  discriminate  and  separate 
details  of  a-.^icture  from  their  background  and  to  analy^z^the 
stimulus  array,  for  encoding  purposes  so  that  a  recognition  decision 


can  be  made  at  a  later  .time*    An  examination  of  learner  character- 
istics or  aptitudes  suggests  that  the  cognitive  styles  of  field 
dependence-independence  and  reflectivity-impulsivity  may  function 
in  such  a  task*  ' 

The  media  attribute  of  color  can  be  hypothesized  as  an  inter* 
acting  variable*    Because  of  the  added  realisiu  and  the  esthetic 
effects  produced  by  the  use  of  color,  it  can  b'e^  assumed  that  im- 

pulsive  individuals  will  spend  more  time  scanning  a  visual,  thus 

r 

allowing  more  of  the  stimulus  variables  to  be  encoded  and  even- 
tually retrieved*    The  use  of  color  can  also  result  in  increased 
time  spent  in  scanning  the  response  alternatives  presented  during 
the  recognition  test*    This  can  result  in  a  m'^re  accurate  response 
and  a  higher  recognition  rate*    The  addition  of  color  also  results 
in  added  detail  which  can  aid  the  impulsive  individual  in  re- 
trieval by  providing  more  visual  cues  for  encoding*    Thus,  the 
realism,  the  esthetic  effects,  and  the  added  detail  resulting 
from  the  use  of  color  can  compensate  for  the  impulsive  individual's 
tendency  to  scan  visuals  quickly  and  unsystematically* 

The  addition  of  color  can  also  aid  the  field  dependent 
individual  in  a  pictorial  recognition  memory  task*    The  ability 
of  color  to  distinguish  and  emphasize  detail  or  contrast  will 
enable  the  field  dependent  individual  \o  diseinbed  the  figure  from 
the  ground  more  readily,  therefore  allowing  more  information  to  be 
stored  in  memory*    Thus,  color  may  compensat^for  the  inability 
of  field  dependent  individuals  to  perceive  figure  from  ground  by 
providing  visual  cues  that  may  make  the  completion  of  this  task 
possible* 
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Methodology 

The  primary  purpose  of  the  study  was  to  investigate  the 
relationship  between  the  cognitive  styles  of  learners  and  their 
ability  to  correctly  identify-  previously  seen  pictorial  materials^ 
presented  in  color  or  black  and  white.    The  statistical  model 
chosen  to  analyze  the  various  interactions  was  that  of  regression 
analysis.    The  following  null  hypotheses  can^  therefore,  be 
formulated. 

Ho:    1*    There  is  no  significant  difference  between  the 
slopes  of  lines  used  to  predict  performance  on  a  color  or  black 
and  white  memory  task  from  field  dependence-independence  scores. 

Ho:   '2.    There  is  no  significant  difference  between  slopes 
of  the  lines  used  to  predict  performance  on  a  color  or  black  and 
white  memory  task  from  reflectivity-impulsivity  scores. 

Ho:    3*    There  is' no  significant  difference  between  the 
slopes  of  the  planes  used  to  predict  performance  on  a  color  or 
black  and  white  memory  task  from  scores  of  field  dependence- 
independence  and  reflectivity-impulsivity  when  considered  simul- 
taneously. ^ 

The  subjects  for  this  study  were  53  third  and  fourth  grade 
students  from  the  Pittsburgh  Public  School  System.    The  children 
were  from  middle  class  socio-economic  backgroiinds  with  I.Q.'s 
falling  into  the  average  or  above  range  as  measured  by  the  Otis- 
lennon  Mental  Ability  Test  given  in  t'^^e  second  grade.    None  were 
found  to  be  color  blind  when  given  the  Ishihara  Color  Vision  Test. 


The  testing  instruments  which  were  used  to  determine  the  two 
cognitive  styles  under  consideration  were  the  Children's  Embedded 
figures  Tes.t  (CEPT)  (Karp  and  Konstadt,  1971)  and. the  Hatching 
Familiar  Figures  Test  (MFET).  (Kagan,  1969).'    The  CEFT  is  an 
individually  administered  test  determining  the  degree  of  field 
dependence*independence  in  children.    This  instrument  has  no 
\        Specific  time  limit  and  the  total  score  is  equal  to  the  number  of, 
items  identified.    Twenty-five  is  the  maximum  score  which  indicates 
a  large  degree  o£  field  independence* 

The  studies  conducted  to  determine  the  reliability  and  validity 
of  th*  CEFT  indicate  that  it  is  both  a  valid ^and  reliable  instru- 

ment  for  determining  field  dependence^independence  in  children  12 

\ 

years  of  age  and  younger.    The  reliability  coefficients  for  the j 
age  group  tinder  consideration,  9  to  10  years  of  age,  are*. 89  foi^ 
males,  .89  for  females  and  .88  for  the  group  as  a  whole.  Validity 
,  coefficients  indicate  that  for  ages  9  and  10  the  coefficients  are^ 
.70  for  males,  .73  for  females,  and  .71  for  the  standardising  groiip 
in  general^  (Witkin,  et  al.,  1971). 

The  MPFT  is  also  an  individually  administered  test  which 
determines  the  degree  of  reflectivity-impulsivity.    It  is  a  timed 
test  with  a  dxial  score  consisting  of  response  latency  to  first 
response  and  number  of  errors  for  each  of  the  twelve  test  items. 
Children  above  the  group  median  in  response  latency  and  below  the 
group  median  in  error  frequency  are  considered  to  be  reflective. 
Children  below  the  group  median  in  response  latency  and  above  the 
group  median  in  error  rate  are  considered  to  be  impulsive. 
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Reliability  coefficients,  obtained  by  Egeland  (l974)  using  equiv- 
alent forms  of  the  same  test  for  adults  and  children,  ranged  from 
*92  to  •SS  but  whether  these  figures  applied  to  response  latency, 
errors,  or  both  was  not  indicated* 

The  stimtilus  materials  for  the  recognition  task  consisted  of 

a  set  of  400  color  slides  of  natural' objects  and  scenes.    Slides  I 

\ 

with  any  verbal  material,  reco^gniaalJle  human  figures  or  unique 
features  were  eliminated.    This  group  of  400  slides  was  randomly 
divided  into  halves.    One  half,  or  200  slides,  were  photographic- 
ally recopied  into  black  and  white  using  a  Honeyvell  Repronar  ' 
Slide-Duplicator,  Kodak  Panatomic  X  film,  and  Kodak  Direct  Positive 
Processing  Chemistry.'  The  remaining  200  slides  were  retained  in  i 
color.    Each  .group  pf  200  slides  was  randomly  divided  in  half  a  /  . 
second  time.    One  half,  or  lOt)  slides  in  each  color  mode,  were  i 
designatedothe^  learning  or  stimulus,  slides  and  the  other  J'^O  in' 
each  group  were  designated  the  distractor  slides.    The  learning 
slides  were  duplicated  and  randomly  comb.-  led  with  the  dlstracVbr 
slides  to  form  the  recognition  set. 

The  53  subjects  were  individually  administered  the  CEFT /and 
the  MFPT  during  two  separate  testing  sessions  one,  moixth^apart. 
Since  the  "scores  from  any  test  of  field  dependence  form  a  continuous 
variable*'  (tfitkin,  et  al.,  1971,  p.  4)  the  subjects  were  not 
dichotomously  grouped  as  field  dependent*-independent  as  in  previous 
studies.    Each  si^bject  was  given  a  score  on  a  continuous  scale 
ranging  from  0  to  25f  with  0  indicating  extreme  field  dependence 
and  25  extreme  field  independence.    In  this  way  all  the  subjects. 
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not  just  the  highest  and  lowest  1/3  or  1/4  of  the  group,  were 
Studied  and  vital  information  was  gained  concerning  individuals 
who  are  not  dominantly  field  dependent  or  field  independent  and 
who  have  long  been  neglected  in  experimental  research* 

Tiie  MPPT  has  also  been  criticized  for  artificially  dichotomizing 
the  continuous  variable  of  reflectivity-impulsivity  thus  squandering 
potentially  valuable  discrimination  information  (Kerlinger  and 
Pedhauser,  197?)*    For  this  reason  the  subjects  in  this  study" 
were  given" a  dual  score  consisting  of  response  latency  and  error 
rate,  but  were  not  grouped  as  reflective  or  impulsive.    The  dual 
score  was  then  converted  into  a  ratio  score  of  response  errors'over 
response,  latency*    Thus  an  individual  wit)i  a  response  error  score 
of  10  and  a  response  latency  score  of  100  would  have  a^ ratio,  score 
of  .1.    Individuals  who  tended  to  be  reflective .  would  have  smallet* 
ratio  scores* 

Four  to  six  weeks  after  the  completion  of  the  testing  sessions 
to  determine  cognitive  style,  the  first  session  involving  the  ^ 
recojgnition  task  took  place.    All  subjects  were  >shown  100  stimulus 
slides,  50  black  and  white  slides  and  50  color  slides  randomly 
chosen  from  the  original  set  of  stimulus  slides.    This  was  followed 
by  the  recognition  set  of  200  slides  evenly  divided  between  both 
color  modes.    These  included  the  100  stimulus  slides  just  seen  and 
100  distractor  slides.    At  a  second  testing  session,  one  month 
later,  a  similar  procedure  was  followed  using  the  remaining  100 
stimulus  slides  and  100  distractor  slides. 


^  The    forced-choice"  procedure  for  recognition  experiments  was 
.followed.    In  this  method  a  recognition  set  consists  of  an  old 
stimulus  item  presented  simultaneously  with  one  or  more  new  or 
dlstractor  items.    The  subject  must  discriminate  the  old  item 
from  the  new  ones  (Adams,  1976).    In  this  study  the  subjects  were 
shown  the  stimulus  item  and  one  distractor  item. 

Each  subject  was  shown  the  group  of  100  randomly  sorted 
stimulus  slides  each  for  an  interval  of  2  seconds.    After  the 
first  50  stimulus  slides  had  been  viewed  a  5  minute  rest  period 
was  given  before  the  recognition  set  of  slides  was  shown.    On  each 
repognition'item  two  slides  were  presented  side  by  side,  one  a 
randomly  selected  copy  of  a  stimulus  slide  and  the  other  a  randomly 
chosen  distractor  slide  both  of  the  same  mode,  color  or  black  and 
white.    The  slides  were  randomly  placed  in  a  right  ar  left  hand 
position  on  the  screen  and  labeled  A  or  B.    Each  subject  was  in- 
structed to  state  whether  slide"  A  or  slide  B  had  teen  seen  before. 
Each  recognition  item  was  presented  for  an  interval  of  8  seconds. 
A  3  minxite  rest  period  waa  given  after  the  first  50  test  items. 
One  month  later  the  subjects  were  shown  the  second  group  of  stimulus 
and  recognition  slides.    The  same  procedure  was  followed  on  this 
occasion. 

'  Results 

Ho;    1.    There  is  no  significant  difference  between  the 
slopes  of  the  lines  used  to  predict  performance 
on  a  color  or  blaek  and  white  memory  task  from 
field  dependence-independence  scores. 
This  hypothesis  was  tested  by  means  of  a  linear  regression 
analysis.    The  intercepts  and  the  slopes  for  each  regression 
equation  are  reported  in  Table  1. 


Table  1 

linear  Regression  Equations  -  CEPT' 

Treatment 

Intercept 

Slope 

Color  .  - 

53.367 

.722 

Bl-ack  and  White 

58.221 

.169 

The  slopes  for  the  two  regression  lines  were  tested  -by  an  F 
statistic  and  foimd  to  be  significant.    '.P  =  *9.071;  df  =  1/51; 

.01).    Therefore^  Hypothesis  1  was  rejected.    The  slopes  of 
the  prediction  lines  for  field  dependence-independence  and  the^  two 
treatment  modes  were  not  equal.    Thus  an  intejraction  existed  be- 
tween the  aptitude  variable  of  field  dependence-independence  and 
the  design  element  of  color. 

The  regression  lines  were  then  plotted  to  determine  the  type 
of.  interaction  that  existed^  i*e.^  ordinal  or  disordihal.  The 
results  of  this  oT)eration  are  shown  in  Figure  1. 

As  ffeen  in  Figure  1  a  disordinal  interaction  existed- with 
regression  lines. for  color  and  hlack  and'white  intersecting  within 
the  reuige  of  the  aptitude  variable  in  question.    In  this  case  the' 
intersection  point  was  approximately  9*    Such  findings  imply^  "in 
general^  that  assigning  subjects  on  opposite  sides  of  the  inter- 
section to  alternative  treatments  would  be  instructionally  sound. 
Thus,  subjects  to  the  right  of  the  point  of  intersection  would  be 
expected  to  benefit  more  from  the  color  treatment  than -from  the 
black  and  white  treatment,  while  those  to  the  left  of  the  point  of 


Figure  !•    Regression  Lines  for  CEP'T 
and  Treatment  Mode 
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intersection  would  probably  benefit  more  from  the  black  and  white 
treatment  than'  from  the  color  treatment.    .In  the  present  study  the^ 
color  treatment  was  superior  to  the  black  and  white  treatment 
through  most  qf  the  aptitude  range.    There  were  only  4  individuals 
for  whom  the  black  and  white  treatment  was  the  superior  treatment. 
Ho:    2.    There  is  no  significant  difference  between  the 
slopes  of  the  lines  used  to  predict  performance 
on  a  color  or' black  and  white  memory  task  from 
reflectivity*impulsivity  scores* 
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This  hypothesis  was  also  .tested  by  means  of  a  linear  regression 
analysis.    The  intercepts  and  the,  slopes  for  each  regression  equa- 
tiori  are  reported  in  Table  2. 


Table  2 

linear  Regression  Equations  -  MPPT 

Treatment 

Intercept 

Slope 

Color 

65.287 

-8.923 

Black  and  White 

62.642 

-28.436 

The  slopes  for  the  two  regression  lines  were  tested  by  an  P  , 
statistic  and  found  not  to  be  significant  (P  =  1.795;  df  =  1/51; 
p /I.01),,    Therefore,  Hypothesis  2  was  retained.    The  slopes  of  the 

r  _ 

prediction  lines  for  reflectivity-impulsivity  and  the  two  color 
modes  were  not  significantly  different.    Thus^  an  interaction  did* 
not  exist  between  the  aptitude  variable  of  reflectlvltylmpulslvlty  , 
and  the  design  element  of  color.  ^  " 

Even  "though  no  interaction  existed  between  the  two  variables 
the  regression  lines  were  plotted  In  order  to  provide  Information 
leading  to  the  generation  of  nev  hypotheses.  The  results  of  this 
operation  are  shown  In  Figure  2. 
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Figure  2.    Regression  Lines  for  MPPT 
and  Treatment  Mode 
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As  seen  in  Figure  2^  the  two  lines  did  not  intersect  within 
the  range  of  the  aptdtude  variable.    This  indicatea  ^that  when  the 
cognitive  style  v^law.e  of  reflectivity*lmpuldrivity  is  considered 
it  makes  no  dif f erence ' whet^ ar  the  visuals  in  a  pictotial  recog* 
nition  memorgr-  task  are  presented  in  color  or  in  black  and  white. 
Ho:    3.    There  is  no  significant  difference  betyfeen  the 

slopes  of  the  plenes  used  to  predict  pe2^^ormance 
on  color  or  black  and  white  memory  task  from  scores 
of  field  dependence-independence  and  reflectivity- 
impulsivity  when  considered  simultaneously. 


The  hypothesis  was  tested  by  teeans  of  a  multivariate  Jiultiple 
regression  analysis.    The  intercept  and  the  slopes  for  each  re*'' 
gression  plane  are  reported  in  Table  3* 

c 

Table  3 

Multivariate  Multiple  Regression  Equations 


ce'pt 

MPPT  • 

Treatmerit          '  TnterceT>t 

•Coefficient 

Coefficient 

Color  53.857 

-.718 

-7.095 

Black,  and'  White  60.155 

.156 

-28.038 
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the  slopes- for  the  two  regression  planes  were  then  tested  by 
an  P  statistic  .and  found  to  be  significant  (P  =  5.869;  df  -  2/50; 

p^*05)*    Therefore,  Hypothesis  3  was  rejected*    The  slopes  of 

*  * 

the  prediction  planes  for  field  dependence**independence, 
rfeflectivity-'impulsivity,  and  treatment  modes  were  not  equal.  An 
interaction  didE  exist  between  the*  two  aptitude  variables  and  the 
two  treatment  modes  when  considered  simultaneously. 

Iwo  univariate  tests  were  then  done  'to  determine  which  of 
the  two  independeht  variables  was  responsible  for^the  interaction. 
The  equality  of  the  slopes  for  field,  (jlependence*-independence  and 
color  and  black  and  white,  gfven  that  the  variable  reflectivity- 
impulsivity  was  also  in  th^  equation,  was  tested  by  an  P  statistic. 
The  same  procedure  was  also  followed  to  test  the  equality  of  the 

*  ■  i 

slofpes  for  reflectivity- impulsivity  given  thalt  the  variable  field 
dependence-independence  was  also  in  the  equation. 


The  Results  indicated  that  the  interactiion  between  the  two 
aptitude  variables  and  the  two  treatment  variables  was  due  to  the 
presence  of  lihe  fiel^d  dependent-independent  cognitive  style* 
Reflectlvity-impulsivity  was  not  responsible  for  any  of  the  inter- 
action*   The  P  value  for  field  dependence-independence  was  9*639 
an^for  r^lectlvlty-lmpulslvlty  2.416.  ^ 

These  findings  supported  the  results  found  In  testing  the  two 

independent  .variables  sep^ately  without  regard  for;,  the  presience  o 

the  other  variable.    In  that  case,  a  significant  interaction  was 

present  for  field  dependence-independence^  and  treatment  mode  as 

was  the  case. when  the  two  independent  variables  were  considered 

siinultaneousiy.    Argain  reflectivity- impulsivity  produced  no  inter- 

action  when  considered  independently  or  in  conjunction  with  field 
■  ^»  , 

dependence-independence. 

The  regression  jilanes  were  then  plo.tted  to  determine  whether 
an  ordinal  or  dlsprdinal  interaction  existed.    The  re^sults  of  this 
operation  are  sliowri  in  Figure  3*  ^  -  - 

;  As  ^seen  in  Figure  3t  a  disordinal  interaction  existed  with  ■ 
regression  planes  for  color  and  for  black  and  white  intersecting 
within  the  range  of  the  aptitude  variables  in  question.  Although 
both  planes  intersected"  a  valid  prediction  line  could  not  be  drawn 
between  the  points  of  intersection  because  one  interaction,  that 
of  MPPT>  was  jiot  statlsticallyrslgnificant.    The  point  of  inter- 
section on  ;the  CBFT  variabre,  however,  was  projected  onto  the  CBFT 

axis.    Subjects  with  scores  below  tlje  intersection  point  on  this 

■  ^  *-  ■ 

axis  benefited  more  from  the  use  of  the  black  and  white  treatment. 


1 


It  must  be  pointed  out,  hdweverp  that  in  the  case  of  reflectivity- 
impulsivity,  either  treatment  was  valid  because  a-  significant 
interaction  did  not  exist. between  this  variable  and  \the  treat- 
ment«  ^ 

Discussion 

/ 

The  findings  of  the  study  indicated  that  since  the  slopes  of 
the  prediction  lines  for  field  dependence-independence  and  treat* 
ment  mode  were>not  equal  a  significant  interaction  did  exist,  in 

this  case,  a  disordinal  interaction*    The  point  of  intersection 

/ 

was  a  score  of  approximately  9  on  the  CEFT*    Thepretically,  all 
individuals  to  the  right  of  the  point  of  intersection,  those  with 
scores  higher  than  9,  would  benefit  more  from  the  color  treatment^ 
whereas  those^  to  the  left  of  the  point  of  intersection^  those  with 
scores  less  t^an  9»  would  benefit  more  from  the  black  and  white 

!  } 

treatment*  j 

Practically  spea?'ing,  iln  the  present  study^  only  four  indi- 
viduals scorefd  lower  than  9  on  the  CEFT  and  at  'the  present  time 
statistical  atnalysis  capably  of  determining  a  justifiable  decision 
rule  for  classification  of  individuals  into  treatment  does. not 
exist  when  one  group  has  bee^n  given  both  treatments*    It  was  possible, 
therefore,  to  determine  that\a  significant  interaction  existed, 
but  impossible  to  determine  the  points  before  and  after  the  po/nt 
pf  intersection  where  placemenY  in  one  treatment  or  another  would 
1  make  a  significant  difference.^- 

'       \     ■  ■ 

■ 

\ 


Since  so  lew  individuals  scored  below  the  point  of  inter- 
sectj.on  it  can  tentatively  be  concluded  that  the  addition  of  color 
is  a  significant;  factor  in  a  pictorial  recognition  memory  task 
andN^y  aid  individuals  along  tht  entire  continuum  of  field 
dependence-independence.    This  conclusion  finds  support  in  research 
done  by  Rudnick  (1974)  and  Berry  (1977),  both  of  whom  found  color 
to  be  a  significant  variable  in  recognition  memory.    For  the  more 
field  dependent  individuals  color  may  perform  the  task  requirement 
of  visual  discrimination  and  separation—a  process  they  bxe  not 
able  to  accomplish  themselves.    For  the  more  field  indepeiident 
individuals  color  may  emphasize  detail  and  contrast  and  enable 
these  individuals  to  utilize  more  completely  their  ability  to 
d  .sembed  figure  ftom  ground. 

In  order  to  test  this  conclusivu  it  would  be  necessary  to 
conduct  research  on  groups  of  individuals  that  were  given  one 
treatment  or  the  other  so  that  a  decision  rule  could  be  determined 
that  would  indicate  at  what  points  a  significant  difference  would 
result  if  individuals  were  assigned  to  one  treatment  or  another. 
It  may  be  found  that  the  significant  cut  off  point  for  black  and 
white  does  not  lie  within  the  range  of  the  variable  under  considera- 
tion.   At  that  time  justification  can  be  given  for  the  use  of  color 
at  any  point  on  the  scale  of  field  dependence-*independence. 

It  was  also  found  that  since  the  slopes  of  the  predictions 
lines  for  reflectivi ty-impulsivity  and  color  mode  were  not  signifi- 
cantly different,  an  interaction  did  not  exist.    It  is  to  be  noted, 
however,  that  in  all  cases,  color  recognition  scores  were  higher 
than  those  for  black  and  white*    The  present  results  were  somewhat 
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unexpected  because  of  the  recent  research  by  Kats  (l97l,  1972) 
and  Chan  (1974)*    Kats  indicated  that  impulsive  children  respond 
to  color  more  than  reflective  children,  and  in  color-form  sorting 
tasks  impulsive  children  use  color  more  often  than  do  reflective 
children  to  accomplish  the  task*    The  results  of  the  Chan  study 
also  indicated  that  on  the  MPPT,  color  stimuli  facilitated  learning 
when  the  intra-array  similarity  of  ea^h  visual  presentation  was  high* 

In  attempting  to  explain  the  lack  of  ail  interaction  between 
this  cognitive  style  and  the  treatment  modes,  a  number  of  theories 
may  be  postulated*    The  first  may  be  explained  by  reference  to  the 
two-otage  model  of  selective  attention  suggested  by  Hagen  (l972)* 
The  first  stage  is  one  of  discrimination  where  the  subject  identi* 
fies  both  the  i^elevant  and  incidental  cues*    The  second  stage  in- 
volves focusing  on  the  relevant  features  and  ignoring  the  incidental 
cues*    Impulsive  children  may  have  trouble  attending  selectively 
because  of  problems  in  stage  1  related  to  difficulty  in  distin- 
guishing relevant  from  irrelevant  cues*    Since  impulsive  children 
are  less  analytic  than  reflective  children  and  do  better  when  re- 
quired to  perceive  wholes  rather  than  details,  the  addition  of 
color  may  have  resulted  in  the  impulsive  child  being  able  to  en-' 
code  more  visual  cues*    These  children,  however,  may  not  be  able 
to  separate  relevant  from  irrelevant  cues  and  thus  remember  more 
pictures* 

Another  theory  that  can  be  considered  centers  around  the  area 
of  response  latency*    Research  by  Fleming  and  Sheikhian  (l972)  has 
shown  that  presentation  times  of  two  seconds  or  less  may  be  in- 
adequate for  processing  the  quantity  of  information  available  in 


pictures.    In  additiorii  Dwyer  (1972)  speculates  that  in  fixed-pace 
presentations  learners,  do  not  hav.e  time  to  take  advantage  of  the 
added  information  available  in  realistic  visii-^ls,  of  which  color 
is  an  example/*    In  the  present  study  the  presentation  time  of  2 
seconds  may  not  have  allowed  the  subjects  to  respond  to  the 
presence  or  absence  of  color  in  the  visuals*    In  order  to  test 
this  hypothesis  it  would  be  necessary  to  conduct  a  study  which  is 
self-paced|  allowing  learners  to  take  as  much  time  as  necessary  to 
scan  each  of  the  visuals*    Since  pictorial  recognition  is  very 
high  a  ceiling  effect  can  be  avoided  by  increasing  the  similarity 
of  each  of  the  visuals* 

^    Finally  it  was  found  that  since  the  slopes  for  the  prediction 
planes  for  both  field  dependence-independence  and  reflectivity* 
impulsivity,  when  tested  simultaneously,  werfe  not  equal  an  inter-  - 
action  existed,  in  this  case  a  disordinal  interaction*    The  results 
of  further  analysis  indicated  that  the  interaction  between  the 
bivariate  aptitude  and  the  two  treatments  was  due  to  the  presence 
of  the  field  dependent-independent  cognitive  style*    The  point  of 
interaction  on'the  CBFT  variable  was  projected  onto  the  CBPT  axis 
and  was  determined  to  be  approximately  12*    This  intersection  point 
differs  from  the  previous  one  because  the  variable  reflectivity- 
impulsivity  was  also  in  the  regression  equation*    Thus,  individuals 
wi"fch  scores  lower  than  12  on  the  CBFT  benefited  more  from  a  black 
and  white  treatment,  whereas,  individuals  with  scores  higher  ^an 
12  benefited  more  from  a  color  treatment* 

It  is  interesting  to  note  that  even  when  the  two  cognitive 
styles  are  considered  simultaneously,  the  interaction  between  treat- 
ment mode  and  cognitive  style  still  raises  the  question  as  to 


whether  color  might  hot  be  effective  for  Individuals  along  the 
entire  continuum  of  field  dependence-Independence*    Further  re- 
search Is  again  needed  to  clarify  this  Issue*    At  the  present  time 
the  color  cueing  appears  to  follow  a  perferentlal  function*  The 
addition^ of  color  to  the  visuals  seemed  to  emphasise  detail  and 
contrast,  thus  enabling  more  field  Independent  Individuals  to  more 
fully  utilise  their  ability  to  dlsembed  figure  from  ground*  The 
black  and  white  color  mode  seemed  to  aid  the  more  field  dependent 
Individuals  by  providing  *less  visual  cues  and  enabling  them  to 
encode  and  retrieve  only  those  that  were  relevant*  Khowlton's 

£ 

(1964)  conclusion"  that  realistic  pictures,  of  which  color  Is  an 
element,  are  often  too  rich  in  detail  and  may  act  to  reduce  fidel- 
ity of  communication  by  providing  the  viewer  with  cues  that  are 
Irrelevant,  may  lend  credence  to  this  theory*    Following  Broadbenf 
(1958)  and  Travers'  (l97tf)  Information  overload  hypothesis,  the 
additional  color  cues^  may  have  jammed  the  Informaition  pirocesslng 
system  of  the  more  field  dependent  Individuals,  thus  preventing 
the  successful  encoding  and  eventual  retrieval  of  the  color  visual* 
Since,  however,  the  black  and  white  visuals  did  not  offer  as  much 
detail  and  contrast,  they  could  be  more  globally  viewed  and  ;)amming 
would  not  occur*    Only  further  research  in  which  one  o:?  the  other 
treatment  Is  given  to  two  Individual  groups  can  substantiate  or 
refute  this  theory* 

Sximmary  ejid  Conclusions 

The  present  study  clearly  Indicated  that  an  Interaction 
existed  between  color  mode  and  field  dependence-independence  in  a 
pictorial  recognition  memory  task.    I'c  also  concluded  thai'  such  an 


interaction  did  not  exist  between  color  mode  and  reflectivity- 
impulsivity.    Mhen  the  two  cognitive  styles^  were  considere^d  simul- 
taneously, an  interaction  was  present,  again  caused  by  the  variable 
of  field  dependence-independence*    These  results  can  offer  a  be- 
ginning  for  the  construction  of  a  matrix  of  learner  characteristics, 
media  attributes,  and  task  variables.    In  this  way  media  producers 
and  educators  would  have  clear  cut  guidelines  for  delineating  the 
most  effective  media  treatment  to  employ  in-order  to  optimise  t^^th 
instructional  development  and  learning  s^iccess*    As  the  educational 
process  moves  towards  the  universal  use  of  Individual  Educational 
Prescriptions,  a  widely  accepted  practice  in  special  education 
programs,  these- types  of  guidelines  could  prove  to  be  invaluable. 
By  determining  each  individual's  cognitive  profile  the  proper 
combination  of  media  treatments  can  be  pi^escribed  so  that  a  learning 
goal  can  be  successfully  achieved.    Continuing  research  that  clari- 
fies  the  relationship  of  cognitive  and  non-cognitive  variables  with 
specific  media  attributes  for  specific  learning  goals  will  hope- 
fully provide  a  widely  accepted  and  utilized  theory  of  instruction 
and  a  rebutal  of  the  criticisms  lodged  against  media  research. 

Recommendations  for  Further  Research 

In  order  to  more  l*ully  understand  the  relationship  of  media 
design  elements  and  cognitive  styles,  the  following  recommendations 
for  further  research  are  made; 

^  1.    This  study  should  be  replicated  to  confirm  the  present 
findings. 


\ 


2,    The  present  study  should  te  replicated  placing  subjects 
in  either  of  the  two  treatment  groups.    In  this  way  a 
decision  rule  can  be  formulated  that  would  indicate  at 
what  points  a  significant  difference  would  result  if 
individuals  were  assigned  to  one  treatment  or  another. 

5.  Numerous  cognitive  styles  have  been  identifiedt  many  of 
them  related  to  visual  perception.    Research^  should  b_e!__ 
conducted  to  determine  t^e  interaction  of  these  cognitive 
styles  and  color  cueing. 

4.    The  various  cogni'Bive  styles  related  to  visual  perception 
should  be  investigated  in  relationship  to  other  specific 
components  of  visuals  i.e.,  reaiismt  coiTiplexityt  informa- 
tional loadf  and  non-realistic  color. 

3*    The  various  cognitive  styles  and  the  various  components^- 
of  visuals  should  be  investigated  In  relationship  to 
different  types  of  learning  tasks*  such  as  recall*  rule 
learning*  concept  attainment  arid  application. 

6.  This  same  type  of  interactive  research  must  also  be  con-  , 
ducted  to  investigate  the  relationship  of  cognitive  style 
and  design  elements  with  learning  goals  in  the  affective 
domain. 

?•    Conclusions  in  the  present  study  were  drawn  concerning 

only  a  small  portiqn  of  the  population  involved  in  learning 
tasks.    Further  research  is  needed  to^ determine  the  inter- 
'   action  of  cognitive  style  and  design  elements  along  a 
developmental  scales 
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$.    The  present  study  involved  an  investigation  of  immediat^e 

recall.    Research  should  be  conducted  to  determine  the 

relationship  of  cognitive  style  and  design  elements  using 

both  immediate  and  delayed  posttests* 
9.    The  recognition  task  in  the  present  study  was  externally 

paced.^  A  similar  investigation  should  be  undertaken 

using  a  self-paced  recognition  task. 
10*    Research  must  also  be  conducted  to  determine  the  effects 

of  intercultiiral  differences  on  the  interaction,  of 

cognitive  styles  and  color  cueing. 
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Matching  Learning  Theory,  Instructfot^al  Teciinologyj 
and  '  'aluatlon  Design 

This  paper  comments  on  the  st<ite  of  e<1ucjiti^^i<sl  evaluation 

directed  both  to  those  who  produce  and  to  thos^e  whb  consume  evaluation 

I  \ 

data.  '  At  a  surface  level  educational  evaluato'rs  (t(^e  producers)  may 
reasonably  begin  the  new  decade  with  feelings  of  opti^mlsm  and  permanency 


because  some  form  of  evaluation  i*?  now  required  In  almost  every  type  of 


educational  endeavor  supported  by  public  funds.    In  addition  educational 
systems  are  under  pressure  to  change*    Issues  Jsuch  as  "m^lnst reaming" 
multicultural  education.  Increased  community  Involvement  In  th^:: 

:  \ 

educational  process,  and  preparing  children  to  meet  mandated  minimum 

competency  standards  are  but  a  few  of  the  challenges    whlch^^pollcy  makt^rs 

'\ 

face  as  the  decade  opens*  \ 

As  the  need  for  policy  decisions  continues  to  Increase  l^p  number 
and  urgency,  so  will  the  need  for  In^orniat  Ion  on  which  to  bas^  those 

decisions*    Moreov^i ,  7ollcy  makers  often  protect  themselves  through  rhe 

\ 

redundency  >f  several  llevels  of  evaluation*    ^valuators  can  expect  to  be 

\  \ 
busy  In  the  80's/  . 

'i 

This  posit^lvo  projection  notwithstanding,  ev^luators  ard  consumers 

should  ^^so  be  concerned  ab  ur  th^  directions  each  will  take  In  the  80's* 

S 

Tho  first  part  of  this  paper  suggests  that  certain  prevelant  evaluation 
prncrices  are  seriously  out  of  step  with,  ai^d  inappropriate  fot,  (current 
mainstream  Instructional  activity  In  this  country*    Moroovt^r,  slnpe 
educational  practice  is  not  a  static  exercise,  conceptual  advances  currently 

In  the  llteracure  ^*'Tl  continue  to  force  clianges  In  Instructional  practice 

i 

and  exacerbate  further  the  existing  asynchrony  with  evaluation  practice*  The 

I 

sectlonswhlch  follow  der;crlbe  the  problems,  propose  a  solution  framework,  and 


suggest  an  analysis  of  who  should  contribute  what  in  future  interactions 
between  educators  (teachers)  and  evaluators. 

Si^ns  anJ  Dimensions,  of  Asynctirony 
Limited  observations  and  limited  variables 

Evaluation  of  instruction  has  often  been  conducted  as  if  it  were 
possible  to  rush  in,  take  a  snap*-shot  of  ongoing  activity,  and  present 
this  as  evidence  for  making  Important  decisions  about  a  program.    In  this 
manner  evaluation  has  "grotm^^up''  more  as  an  appendage  to  instruction  than 
as  an  integral  part  oi  program  development  an^l  operation.    Even  the  more 
advanced  two  slice  approach,  featuring  a  pre^program  slice  and  a  postprogram 
slice,  does  not  substantially  Improve  this  situation.    One  or  two  shot 
evaluations  are  problematic  for  several  reasons*    First,  the  approach  fails 
to  recognize  that  successful  instruction  is  a  continuous  process  and  that 
^many'slices  are  necessary  to  be  confident  of  its  speed,  direction  and 
quality.    Secondly,  the  slices  are  jnost  often  taken  at  the  wrong  time. 
During  developmental  stager-  instruction  is  ''fluid"  (Cronback^  1963)  ^^nough 
to  benefit  from  corrective  ft  *idb'ack  whereas  during  full  scale  Imijlementation 
it  is  highly  unlikely  that  limited  feedback  will  penetrate  the  more  rigid 
structures*    As  appendages,  evaluation  components  are  very  likely  to  be  placard 
in  these  untimely  positions.    Finally,  when  one  shot  evaluations  are  planned 
it  is  hcce"'^'':/  to  -  icct  carefully  the  few  v;irlables  to  b*'  observed  or 
rc.'^ted  during  a  single  viylt,  and  this  iu  turn  creates  two  otiicr  major 
problems* 

One  outcome  of  tLe  one  shot  evaluation  approach  is  that  it  forces  one  to 
emphasize  a  very  limited  range  of  instructional  variables  (c,f.  Scriven,  1972, 
1975  £r  Stake  1976),    Moreover,  these  variables  are  often  examined  in  isolation 
with  very  little  attention  to  interactions,  with  each  other,  or  with  yet  unnamed 
variables. 


Figure  1  presents  a  model  of  current  instructional  desXgn  technology 
(Wildmatit  1980)  which  makes  explicit  two  important  points;     Klrst^  mo±>t 
instructional  programs  j;hould  be  viewed  as  systems  composed  of  many  Inter- 
acting components  and  second;  evaluation  as  a  process  must  deal  singly  and 
interactively  with  these  various  components*    Mote  thac  evaluation  is  not 
simply  a  single  component    sandwiched  between  others  all  of  which  are  arrayed 
in  some  linear  fashion     Evaluation  tecnnology  must  be  matched  to  the 
complexity  of  the  system(s)  it  serves. 

Is  an  evaluation  theory  or  model  enojigh? 

When  one  examines  the  various  components  shown  in  Pigure  1  it  should 
be  apparent  that  each  represents  a  decision  point  in  the  design  of  instruction. 
It  should  also  be  apparent  that  decisions  about  learning  outcomes^  entry 
behaviors^  sequencing^  delivery  systems^  etc.>  can  and  do  differ  considerably 
across  designers  and  also  evaluators*    One  reasonable  and  systematic  way 
in  which  designers  and  evaluators  can  reach  Jifferent  conclusions  or  decisions 
within  components  is  to  begin  with  competing  views  or  theories  of  learning 
or  for  one  or  both  parties  to  have  no  View  at  all*    Selecting  between  induc- 
tive and  deductive  modes  of  learnings  or  between  behavioral  or  information 
processing  theories  can  for  example^  result  in  j^ramarAcally  different  kinds 
and  sequences  of  instructional  oUjectives^  activities^  and  outcomes,  lifhen 
instructors  :  d  evaluators  fail  to  agree  upon  a  common  learning  framework  * 
for  an  evaluation  study  {or  when  an  evaluator  operates  in  a  theoretical 
vacuum)  it  is  possible  for  the  two  parties    to  view  identical  activities  as 
having  extraordinarily  differt^nt  values*    The  problem  is  that  design  and 
evaluation  are  areas  which  are  approt^riately  t*ichnologies ,    As  such  they 
i::ust  be  grounded  in  a  common  science;  in  common  t  leory*    When  this  does 
not  occur  it  is  analogous  to  solving  a  problem  with  ncwtonian  physics  and 
evaluating  the  ''olution  with  a  relativistic  orientation^    The  assumptions 


that  the  problem    solver  and  ev<i Iti;itt>r  make  iire  not  the  riiinie,    This  pfoblem 
is  not  solved  by  authors  (e.g,  Uoutfe,  1976)  who>  in  a  tlioroiigh  and  scholarly 
maniier^  investigate  the  underlylnj*  philosoph les  of  evaJiinrioii  models* 
Properly  evaluation  relies  on  the  decision  points  specified  by  the  opetkitive 
design  model  in  terms  of  when  to  collect  data  and  the  common  theory  to 
decide  wliat  kind  of  data  is  needed*    Thus>  to  look  at  the  philosophical 
assumptions  of  evaluation  model£  is  to  look  at  the  wrong  "layer"  or  level* 
It  is  inappropriate  to  design  an  evaluation  system,  or  to  analyze  that 
system,  without  looking  at  the  thoery  beneath;  the  theory  of  learning*  In 
this  regard,  Scriven's  (1976)  concern,  with  bias  has  led  him  to  suggest 
that  the  evaluator  "blindly"  search  for  ao  many  outcomes  as  possible  with 
little  or  no  co^nmunication  with  project  designers*^  Without  careful  handling 
this  approach  representing  the  most  radical^  and  potentially  dangerous  break 
of  technology  from  its  scientific  underpinnings. 

Lack  of  theoretical  orientations  about  the  nature  of  the  learning  process 
can  cause  other  problems  for  evaluators  as  well.    Later  we  will  see- that  the 
attainment  of  competence  is  currently  viewed  as  a  deceptively  complex  process 
dtirlag  which  students  naturally  assume  a  great  deal  of  responsibility  for,  and 
control  over,  their  own  behaviors,    Evaluators  who  do  not  understand  these 
more  recent  views  of  learning  are  poorly  equipped  to  attach  values  to  current 
teacher  and  student  behaviors* 

Shifting  emphasis 

It  follows  from  each  point  mentioned  above  that  we  :iecd  to  reverse  the 
long  standing  emphasis  on  products  in  educational  evaluation  at  the  expense 
of  dlrectl>  studying  and  rewarding  process  improvements*     (e.g.  Stake>  1976) 
The  competency  testing  movement  in  this  country  represents  a  prime  example  of 
the  greater  interest  in  describing  what  students  can  and  cannot  do  instead  of 
focusing  on  whaL   .oiiditlons  lid  to  tlieir  experiencing  success  or  failure. 

6Gn 


This  and  other  such  moveraents  gives  eductitors  iittLe  iaforniaLion  on  which 
to  build  a  better  process.     it  tends  to  lump  c;icU  pro^;iam  Into  <i  hu^;e  i  j1 
and  error  process  such  that  successful  elements  arc  often  lost  in  a  j;lobal 
**error"  judgement. 

Stake  (1976)  and  Cuba  (1978)  have  attempted  to  overcame  this  problem  with  a 
shift  toward  process  observations  lntere,>tingly  neither  focus  on  the  learning 
theory  of  the  designer  to  guide  their  observations. 

A  related  problem  is  that  to  date  the  major  emphasis  in  evaluation  has 
been  on  what  is  wrong  with  an  educational  program  or  activity.    While  it  is 
understandable  that  such  information  may  be  useful  in  making  certain  required 
administrative  or  policy  decisions  (e.g.,  to  fire  a  teacher,  exclude  a  program, 
establish  funding  priorities^  etc.),  it  is  equally  clear  th*^^,  an  emphasis  on 
negative  results  contributes  relatively  little  to  a  positive  climate  of 
growth  within  and  among  educators.    Teachers  and  instructional  designers  do 
achieve  successes,  and  attention  to  replications  of  successful  applications 
over  time  are  needed  to  maintain  confidence  in  one*s  professional  abilitiesi 
and  to  build  a  better  technology  of  instructional  practice. 

Improving  Evaluation  Technology 
We  have  taken  the  time  to  point  out  certain  general  problem  wLth 
evaluation  practices  because  they  are  worth  solving.    They  are  worth  solving 
because' evaluation  will  become  one  of  the  most  critical  activities  performed 
by  educators  iP  the  coming  decade«    This  prediction  is  made  not  in  the  con- 
text of  previous  uses  of  evaluation  data  (e.g-,  making  policy  or  funding 
decisions)  I  but  because  evaluation »  as  shown  in  Figure  l,  should  b€:come  the 
focal  point  for  ongoing  instructional  development  and  improvement.    For  this 

4 

to  occur  however  it  is  neccssary^or  shift  evaluation  from  its  long  standing 
position  as  an  appendage  to  one  where  it  serves  a  control  function.  This 
will  require  a  developmental  effort"  in  itself. 


Promoting  a  conunon  design  framework 

EvaluaCors  and  insCrucCional  planners,  whether  Che  same  person  with 
two  hats  or  two  persons  (or  teams)  with  separate  responsibilities,  must 
understand  that  instruction  and  evaluation  are  inseparable  functions* 
This  concept  is  denonstrated  graphically  in  Figure  2,  the  expanded  version 
of  Figure  1. 

The  rationale  £or  systems  approaches  to  design  of  instruction  is  well 
known  (see,  for  example,  Dick  &  Carey,  1978;  Gagne  &  Briggs,  1974;  Closer, 
1966,  1976;  Merrill  5^  Tennyson,  1977;  Wildman,  Burton  &  Hlles ,  1979)  and  need 
not  be  detailed  again  in  this  paper*    Essentially,  these  models  or  design 
frameworks  serVe  the  several  functions  of  detailing  major  decision 
components,  suggestitig  an  optimum  flow  of  design  tasks,  and  reminding 
designers  of  possible  interactive  effects  among  components*    VJhiJ.e  it  may 
be  true  that  most  public  school  personnel  as  individuals  have  little 
direct  experience  with  true  systems  approaches,  these  practices  are  already 
extensively  utilised  in  military  and  industrial  applications  and  are 
increasingly  attractive  within  ihe  public  sector. 

What  is  most  interesting  about  Figure  2  then^  is  the  extent  to  which 
evaluation  takes  a  major  role  in  monitoring  and  guiding  the  entire  process* 
Within  this  context  those ^evaluation  models  which  focus  (for  example)  only 
on  describing  program  objectives  and  subsequently  testing  to  see* whether 
the  objectives  have  been  mastered^are  clearly  very  ^lljnited  in  terms  of 
contributing  to  rverall  program  development..  Others  are  similarly  limited' 
but  in  different  respects.    In  each  case  however,  the  major  challenge  lies 
in  diverting  usable  and  timely  information  to  the  program  developer.  We 
silPuld  com'ede  perhaps  that  other  constituencies  (e»g»,  taxpayers^  non-ac<idomic 
administrators^  parents,  etc»)  may  be  satisCied  with  tho  more  superficial 
evaluations  which  yield  only  sunuiiary  statements  about  program  outcomes* 


A  closer  GXfiminiiCioii  of  Fltjiiro  2  Is  nccck'd  howovor*  U\  inKk'rsC;uul 
the  needs  of  our  primary  audience:    Che  developers  nnd  implemcnCers. 
As  shovn  here,  each  of  Che  f;lx  major  componenCs  in  che  design  sequence 
has  ^  logical  ImpacC  on  Che  conscrunClon  o£  the  mosc  complece  evaliiaclon 
syscem.    NoCLce  also  cliac  evaluaclon  has  noL  been  given  n  Cempor*il  place 
In  Che  model*    KnCher^  we  are  suggcsLlng  ChaC  evaltinClon  *torve  on  onj'.olnK 
'^memory"  funcClon  by  accumulacing  informaCion  as  Che  decisions  wichln  each 
componenCs  are  made  and  checked  (and  rec Kecked)  againsC  decisions  In  previous 
componenCs*    However*  deciding  cho  Kind  of  Information  Co  collecC  and  Che  use 
to'whlch  it  is  puC  requires  yec  another  major  reDrlenCaClon  for  evaluaCors. 

PromoClng  Cheory  based  InsCructlonal  evaluaclon 

In  addlLion  Co  design  considerations^  InsCruc Clonal  developmenC  (and 
hence^evaluacion)  is  also  cheory  relaced*    Each  of  the  mc'ijor  theoretical 
poslclons  of  learning  (e»g»,  behavioral^  cognitive,  humanistic,  eCc-) 
interacts  with  tlie  various  components  in  Figure  2  to  prodiico|somewh^t 
different  decisions  —  sometimes  ^^llite  different  decisions*  ^Consequently,, 
generating  a  matc^i  between  instruction  and  evaluation  requires  simultaneous 
consideration  of  at  least  two  major  parameters  —  design  parameters  and 
theory  parameters*    As  represented  In  Figure  2,  the  particular  data  needs 
or  requirements  listec  under  each  component  are  generated  by  considering 
general  technical  concerns  afi  well  as  the  various  speciElc  Intormatlon 
needs  associated  with  n  Biven  theoretical  orientation.    A  more  detailed 
examination  of  tliese  components  will  demonstrate  Ctirther  the  manner  in 
which  instructional  aTid  evaluation  acLivities  are  synchroni:;ed  ^ 

This  concern  with  matching  instruction  and  evaluation  activlLies  begins 
with  the  needs  asse£>smcnt  Jitd  task  analysis  rcnnponentfj .    One  key  notion 
her^  that  is  frt*qnently  lacking  in  current  evaluation  methodology  l*;  that 


goals  and  objectives  should  not  simply  be  accepted  ^is  presented^  but  should 
be  examined  in  terms  of  the  qimlity  of  tht\  pjrocosst^s  by  whlrh  they  wore 
generated.    The'  needs  assessment  process  serves  at  least  two  critical 
functions.     First,  it  ensures  that  brogiani  goals  are  continually  updated 
and  prioritised  in  terms  of  client  needs.    Secondly,  the$;e  ftoal  stat^ents 
can  be  used  as  a  standard  for  comparison  to  final  program  outcomes.  The 
task  analysis  phase  or  component  is  more  compl^.    The  major  purpose  of 
this  design  component  is  to  provide  a  detailed  analysis  of  the  information) 
attitudes,      skills,  and  other  requirements  necessary  to  attain  final 
learning  outccmics.    The  technical  details  of  performing  task  analyses  are 
available  elsewhere.    The  several  implications  for  evaluation  practice  shown 
in  Figure  2  however,  should  receive  further  mention.    One  of  the  basic 
objectives  of  task  analysis  is  to  make  explicit  the  stru::ture  of  to-be- 
learned 'content .    Once  this  structure  is  known  evaluators  (and  teachers) 
have  several  interesting  options,    thirst,  objectives  and  accompanying 
evaluation  items  may  be  "copied*'  directly  from  the  task  structure, 
<Secondly,  if  the  task  structure  can  display  the  information  processing 
requirements  it  will  greatly  facilitate  the  development  of  devices  Cor 
describing  and  assessing  required  student  entry  behaviors.    Third,  and  Tijost 
interesting:  is  the  notion  tnat  task  structures  can  be  reproduced  and  used 
to  graphically  display  student  entry  behavior  and  subsequent  progress  toward 
final  learning  outcomes.    These  graphic  displays  could  show,  over  time, 
the  cumulative  development  of  student  learning  and  could  replace  the 
standard  listst  of  means,  perc  ntiles,  and  deviation  scores  which  continue 
to  confuse  teachers  and  lie  unused  in  school  data  systems*  Presumably 
these  displays  conlt^  also  be  utilized  in  conjunction  with  the  next  component^ 
analysis  of  ."Student  entry  behaviors,  to  for":  an  initial  ^Jnpression  of  the 
"distance"  bf^tween  students*  existing  cognitive  structures  (a  critical 


concept  ill  cognitive  orientations  Lo  Icarnin);)  and  the  ^'export"  HinicLnres 
created  via  the  tnak  anal3{sis  phase.    Kopeatcd  cfTinjKirisons  of  this  sort 
provide  a  visible  and  instructionnlly  relevant  tracking  of  student 
learnir^. 

Keeping  track  of  student  enti /  capabilities  is  of  course  an  ongoing 
task*    Aside  from  the  attempts  to  detect  cognitive  structure  characteristics 
it  is  also  clear  that  a  great  variety  of  additional  information  is  needed 
to  serve  other  conceptual  approaches  to  the  training  of  human  behavior 
t:uch  as  described  in  the  theories  of  Skinner*  Piaset»  Eruner,  Gagne, 
Ausubel,  and  others*    A  full  listing  of*  relevant  evaliuition  concerns  would 

J 

exceed  by  far  those  shown  in  Figure  2»    Nevertheless,  evaluators  should 
have  the  capability  to  shift  data  collection  strategies  in  conjunction 
with  theoretical  shifts* 

The  remaining  three  components  deal  explicitly  with  the  various  major 
decisions  regarding  instructional  delivery-    As  we  move  into  these  areas 
evaluators  will  need  to  exhibit  the  following  ^^,ieral  capabilities: 

1)  The  ability  to  assess  the  technical  quality  of  decisions  and 
subsequent  activities  within  each  of  these  design  areas*  ^ 

2)  Vhe  ability  to  understand  the  relationship  between  learning 
theory  and  decisions  made  within  and  among  these  components. 

3)  The  ability  to  understand  that  decisions  vary  with  (in  addition 
to  conceptual  notions  about  learning)  the  previous  decisions 
made  across  the  first  three  components* 

Qne  promising  development  in  terms  of  understanding  the  more  specific 

■^evaluation  requirements  across  all  these  cotnponehts  is  the  emerg<?nce;-^f 

sev/^ral  theory-*based  teaching  models  such  as  those  described  by  Weil  and 

Joyce  (1978)*    Such  models  have  served  Lo  mcike  visible  the  fact  that,  for 

example^  the  Concept  Attainment  Model  based  on  Bruner's  work  requires 

It 

substantially  different  Information  requirements  than  does  the  Advance 
Organizer  Model  based  on  Aiisubcl'^  work.    Hero  is  a  case  whore  two  models 


from  the  same  basic  theoretical  framework  not  only  have  different  intend^ed 
and  incidental  outcomes,  but  also  require,  d tf foronl  kinds  of  student  entry 
capabilities,  are  sequenced  in  opposite  directions,  involve  different  . 
delivery  systems. and  require  substantially  different  learning  activities. 
Even  greater  distinctions  between  data  needs  can  be  mad when  teaching 
models  are  generated  from  different  theoretical  frameworks.    The  challenge 
for  evaluators,  then,  is  to  keep  pace  with  these  data  demands  which  vary 
from  model  to  model* 


Mew  Responsibilities 

To  remove  these  asynchronies  which  currently  exist  between  teaching  ^ 
and  evaluation  activities  both  constituencies  (i*e.  teachers  and  evaluators) 
will  have  to  engage  in.  some  rethinking  concerning  their  responsibilities.  Gains 
and  losses  will  be  experienced  on  both  sides* 

Teachers  will  gain  in  several  Important  respects  when  ongoing  /nd 

productive  communication  with  evaluators  is  the  rule*    First,  tea^s^ners 

should  have  a  greater  expectation  that  evaluators  will  play  on  their  terms, 

that  is,  that  they  will  generate  evi'luation  questions  and  devices  which 

will  center  around  teachers*  own  theoretical  and  technical  orientations* 

It  should  bec;ome  a  less  fre<5|uent  event  that  educatorSf  are  unfairly 

subjected  to  the  biases  of  ^valuators  who  value  only  a  limited  range  of 

instructional  plans  'and  activities  simply  because  they  do  not  correspond 

to  historical  ^patterns  or  do  not  produce  o'ltcomes  amenable  to  standardi:red 

—  ,  * 

norm  referenced  testing  procedures*,    StfCondJy,  teachers  ^should  ^avo 

increasing  partnersliip  in  the  conduct ^of^^jjaza^kjation  studies  which  directly 

affect  their  professional  lives. 


These  new  partnerships  however, .carry  with= them  some  neU  responsibilities* 
Teachers  will  now  be  responsible  for  much  of  the  documentation  which  goes 
into  an  evaluation  study.    Even  in  cases  where  independent  evali;ators  are 
/Utilized,  teachers  may ^be  required  to  submit  information  relative  to  the 
conceptual  frameworks  and/or  models  on  which  dally  activities  are  based* 
Teachers  will  also  need  to  provide  detalli^  concerning  program  outcomes 
which  may  bft  different  from  those  typically  meas^ured  in  large  scale 
eval  uaitlTJnsi^—  —  ^  —  

Evaluators  will  also  experience  certain  benefits' under" more  cooperative 
arrangements  with  instructional  personnel.    For  one^thing,  they  will  have 
more  information  c^n  which  to  generate  evaluation  plans  and  should  also  be 
able  to  expect  a  much  higher  level  of  documen»tion  from  teachers*  Con- 
duct^.ng  an  ^valuation  of  instruction  will  become^  as  we  have  seen  above^ 
"much  more  complex*    Simple  one  and  two  slice  evaluation  models,  will  have 
to  be  replaced  by  others  more  compatible  with  the  newer  instructional- 
design  and  teaching  models*  ^    / 

Administrators  will  benefit  from  h<iving  data  to  make  decisions 

which  is  at  once  more  fine  grained  and  more  related  to  the 'program  designer's 

assumptions  which  were  Implicitly  "bought"  at  the  oucset*    This  will  also 

^  * 

necessitate  thaj:  administrators  become   more  sophisticated  consumers. of  / 

theory.    Finally  educational  researchers  will  benefit  since  evaluation  * 

'  -  *  ... 

would  become  research  in  a  sense  that  the  usual  "traditional  method"  versus 

.  "whatever"  never  will* 

The  theory  and  technology  is  cunfrciitly  ;iv;iiiablc*  to  b^gln  moving  in 

these  directions*    What  is  needed  now  are  school  systems  and  professionals  ^ 

if 

willing  to  begin  moving  toward  these  new  relationships  between  evaluation 
and  teaching. 
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This  sympoSiunii^  has  as  its  aim  to- explore  three  models  of  learning 

'  .  J  .  +  '  ^ . 

within  which  research  in  educational  tnodia  can  be  conducted.    Its  particular 

focus  is  on  research  methodologies  appropriate  to  ei^ch  model.     It  is 

difficult,  however,  to  discuss  research  methodologies  without  first 

examining  the  theories  upon, which  tliey  are  based.    For  information 

processing,  moreover,  it  is  important  to  add  an  historical  perspective  as 

■> 

well,  for  the  information-processing  model  of  learning  has  evolved  steadily 

over  the  last  three  decades,  wi.thout  the  same  degree  of  oscillatfoO  and 

^po]ari7.atiorf  that  has  characterized  the  behavioral  and  the  cognitive  models. 

The  characteristics  of  research  in  information  processing,  and  the  methods 

it  uses,  can  be  traced  to  mathematical-mechanical  models  of  communication  of 

the  forties,  and  fifties.    Their  evolution  from  descriptions  of  how,  say, 

telephone  systems  communicate  information  to  descriptions  of  human  cognition 

t 

has  caused  speci{*ics  to  change,  >k  Yet  the  basic  idea  of  infornnatijon- 
processing  —  that  infonnation  changes  the  likelihood  of  particular 
behaviors  or  cognitive  phenomena  occuring       remains  unchanged. 

The  information-processing  model  of  learning  differs  from  the  behavioral 
and  the  cognitive  models.    In  the  case  of  the  behavioral  nnodel,  the 
difference  is  one  of  substance.    While  the  behaVioral  model  describes 
learning  in  terms  of  certain  stimuli  causing  certain  responses,  without  too 
much  concern  for  what  happens  in  between,  the  information^processing  model 
concerns  itself  more  with  the  reasons  why  stimuli  are  related  to  responses. 
The  same  could  be^said  about  the  cognitive  model,  which  suggests  that  the 
difference  between  the  information-processing  model  and  the  cognitive  model 
is  one  of  degree  rather  than  substance.    For  the  purpose  of  the  following, 
it  might  be  helpful  to  think,  of  the  information-processing  model  as  a 


subset  of  tliG  cognitive  model.    The  particular  approach  taken  by 
Inf ormatron-pVocessing  researchers  to  hunisjn  learning  and  cognition 
focuses    on  the  \ay  in  v/hich  information  changes  the  way  in  vjh ich 'coi\ccpts  ^ 
are  orgaiii:;cd»    The  cp^nitivo  mode)  "is  much  broader".  ' 

This  paper  traces  rese?trch  in  conceptual  organization  to  its  bcginnincjs 
in  mathematical  models  of  information  processing.    At  the  same  tiinoj  a 
theoreticc-1  framework  for  research  is  built  up,  and  the  information- 
processing  model  of  learning  is  described* 

Studies  illustrating  information  processii^g  are  discussed-  Finally, 
research, strategics  for  visual  information  processing  are  suggested. 

The  most  fi^Iliar  form  that  the  mathematical  model  of  information  hiis 
taken  is  the  one  cjivgii  to  it  by  Shannon  and  Weaver  (19^3).     tn  addition  to 
describing  information  flow  from  source  to  encoder, -to  channel,  to  decoder 
and  to  receiver,  they  developed  thc-notion  of  the  bi£  as  a  unit  of  information 
measurement*    A  bit  is  defined  as  the  f>mount  of"  infonriation  n<^eded  to  reduce 
the  number  of  alternatives  by  one  half*    For  example,  in  a  two-level  ^ 
hierarchy  used  to  classify  cats,  dogs,  snakes  &nd  lizards  as  mammals  or 
reptiles,  one  bit  of  information 'would  enable  a  person  to  classify  an^animal 
as  either  a  mammal  or  a  reptile,  and  a  further  bit  would  enable  classification 
in  one  of  the  two  sub-categories  within  the  broader  knovjn  category*    On  the 
"other  hand,  knowing  that  a  particular  animal  is  not  a  dog 'would  only 
eliminate  one  of  the  four  alternatives.    (Knowing  that  it  is  not  a  reptile 
would,  of  course,  eliminate  two*) 

The  limitations  when  applying  this  particular,  aspect  of  information 
theory  directly  to  human  communication  were  pointed  out  most  clearly  by 
Miller  (1963). 

"Most  of  Ihe  careless  claims  for  the  importance  of  information 
theory  arise  from  overly  free  associations  to  the  word  » 


information'.    This  term  occurs  in  the  theory  in  a  careful 
and  particular  way.    It  is  not  synonymous  with  'meaning'. 
Only  the  amgunf  of  information  (s  measured       the  amount 
does  not  specify  the  content^  Vtilue,  truthfulness,  excUisive- 
ness,  history  "or  purpose  of-the  informatifon." 

The  bit  may  be  a  useful  unit  for  the  *te lecommuni caVrohsi.  cngi neer.    But  for 

the^  psychologist,  its  e>^clusively  quantitative  nature  limits  its  useful- 

ness  because  it  cannot  permit  the  measurement  of  those  things  in  which  the 

psychologist  is  prlmarljy  interested.    However^  at  a  less  specific  levelf 

the  Idea  of  *i  nformat  s  on  reducing  the  number  of  al  ternat  i  ve  outcomes  to  a  ^ 

particular  ev.ent  by  h&lf>  or.,  if  you  will,  increasing  the  probabilily  of  a  , 

particular  behavior  occuring  after  a  given  stimu^lus,  has  a  central  place  in 

learning  theory.     It  is  this  thread  that  caq  be  traced  from  the  early  attempts 

to  quantify  information  for  engi  neers right  up  to  the  present. 

!n  the  early  sixties,  $evdral  researchers  tried  to*adapt  this  basic 

? 

tenet  of  information  theory  to  psychology^  and  Jto  relate  information  to 

meaning.    Garner  (I962)  sugg*ested  a  two-step  process  to  achieve  this.  The 

-  —  .  ^  ' 

first  step  was  to. extend  information  theory  so  that  the  probability  of  a 

certain  outcome  occuring  v/ould  be  predicted  from  the  combined  probabilities 

'of  many  pieces  of  Information,  rather  than  just  one.    The  second  step> 

*  '  •  t 

following  closely  from  the  first>  was  to  develop  the  notion  of  information 

as  structure. 

In- the  first  instance.  Garner  suggested  that  since  th^  human  being  is 
extremely  complex  psychblog ical ly >  the  notion  of  a  single  bit  of  Information 
reducing  uncertainty  by  one  half  Is  Just  not  adequate  to  describe  learning. 
For  Garner,  uncertainty  in  a  learner  can  be  ascribed  to  many  sources  at 
once>  and  can  act>  moreover^  on  many  aspects  of  the  learner  simultaneously. 
As  a  result,  the  uncertainty  of  a  given  outcome  must  be  attributed  to  many 
things.    For  Garner>  this  leads  to  bivariate,  and  multivariate  uncertainty. 
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Fqt  example^  if  a  learner  Is  tf>,classify  a  square,  a  rectangle^  an 
equilateral  triangle;  and  an  isoc^les  t/ianglc*"into  two  categories^  it  conn  * 
be  don^  in  many  ways..     In  tiie  case  oT  unfvariate  uncert^iinty,  the  figures 
vx>ulcl  be 'classifiable  by^  one  feature  only,  for  example  by  tlie  iiumber  of  * 
sides.     )n  this  cose,*  if  the  learner'knew  that  a  certain  figure  were  not 
three  sided,  he  v/ould  be  able  to  redyce  the  number,  of  al  teVnot  i  ves  by  half,' 
and  would  have  acquired  one  bit  of  in  forfeit  ion.    However^  lesrhing  is  rcirely 
that  simple*.    If  the  figures  also  varied  in  size,  they  could  be  classified,*' 
as  large  or  small>  as  Cell  as  three  or  four-sided.    This  is  an  example  of 
bivariate  uncertainty^  where  the  number  of  alternatives  ivouici  not  necessarily 
be  reduced  by  half  if  the  same  amount^of  .rnformati'on  were  given.    Were  the - 
figures  also  to  vary  in  color>  v/eight>  the  material  from  which  they  were 
made>  and  so  on,  the  certainty  with  which  one  couJd  prtfdict  the  way  in  which 
they  would  be  classified  would  be  greatly  reduced.    This,  obviously^  is  an 
tixample:  of  mu  1 1  i  var  iate^  uncerta  i  nty ,     "    ^  .       .  ^ 

Given  the  fact  that  uncertainty  has  many  sources  in  human  learning,    ,  ^ 
Garner  went  on  to  relate  information  to  meaning.    He  achieved  this  by 
distinguishing  between  meaning  as  srgnifjcation>  and  meaning  os  structure. 
Signification  is  defined  ss  '*the  particular  specifying  or  indicating 
relation  for  any  single  event 'or  symbol**  ( 1 9^2 ,  p,  1.^1),     In  a  way  analogous 
to  univariate  uncertainty,  if  a  learner  knows  what  one  event  Is^  the  other 

0  *  4 

related  event  can  be  predicted  with  certainty.    There  is  no  ambiguity. 
Meaning  as  structure  is  defined  as  '*the  totality  of  relations  between  ' 
events'*  (1962>  pp,  1^2-1^3)^.   Since  meaning  is-in  this  case  affected  by 
{relationships  among  many  events,  tfej^  certainty  of  outcomes  is  far  less 
predictable.    We  are  dealing  with  multivarfiate  uncertainty.    The  differences 
between  signification  and  structure  can  be  illustrated  by  reference  to  i 
learning  aVoreign  language.    We  learn  sigrtif ications;  when  we  learn  the 


meanings  of^fwords,^  one  to  one.    We  learn'structurc  when  we  learn  the 

grarmnar  and  the  iiljoms  of  the  Tore! gn *  l^guago*  -  L^earning  that  French 

^'chi^^n'VmZanb  tisglish  **dog'V  is  \xct  particularly  usefu]  unless  th<^  speaker 

can*use  the  foreign  ivord  in  meaningful  sentences  in  combination  with  other 
■    '  •         •  *  " 

words,  arrd  knows  that^calling  a  Frenchman  a  **son  of  a  bitch**  does  not  have^ 

the  same  effect  as  it  VKDuld'upon  an  Engl  tsH  .speaker.     '  ^  V 

.    ^ Defining  meaning  as  structure  in  this  way-make?  i n  format  ion >theory  * 

much  more  useful  to  J;he_  learning  researcher*.    It  allows  ttVe  cjuant i  fi  cati of* 

of  meaning  in  terms  of  the  probability  of  a  concept^'being  associated  v/ith 

any  of  a  number  of  other  concepts^    It  also  leads  to  the  study  "of  the  way_ 

-  --    ■       i-  ^  ' 

in  which  J  earners'*  organi  7.e  ideas*    Instead  of  simply  scfyinc^  that^a  learner 

knows  that  '*cliien'*  means  y(iog**»  or  that  he  doe?  not,  we  can  sa^y  that  the 

learner  is  not  sure  that  it  means  **dog**,  and -thinks  it  coujd  mean  *'cat**  or 

**chair*'*    And  we  tan  assign  estimates  of  probability  to  these  alternatives* 

The  learner  could  be  75^  sure  it  means  J*dog'*,  15?;  sure  it  means  **cat**  and 

lOl^  sure  it  means  **chair'\  ^Put  another  way,  we  could  say  that  the  concept 

**chien*%  for  the  particular  learner,  is  made  up  of  ISX  **dogness**,  15? 

**catr)^ss**  and  10^  **chaj  rness***     Instructing  the  learner  wilT  alter  these 

probabilities,  by  supplying  information  in^^uch  a  way  that  the  quaii^tles 

of  cats  and  chairs  are  suppressed,  and  **"dogness**  approaches  100^  of  the 

meaning  of  the  concept* 

Res2arch  into  meaning  as  structure  has  taken  many  forms*  However, 

researchers  have  frequently  used  word  association  in  order  to  estTmate  tJie 

relationships  among  concepts^  that  is,  the  probability  that  one  concept 

will  solicit  another*    Deese  (1962,  1965}^ stud  led  the  patterns  fprmed  by 

f ree  ;word  associations  to  sets  of  v^Drds  that  were  themselves  conceptually 

related*    Subjects  made  free  associations  to  tjords  associated  with  **Sprtng**, 
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Tor  each  possible  pair  of  woi^ds,  the  number,  of'/conunon  associdtioita  was 

T 

couc-tcdy^nd  expressed  (is  a  proportion  of  the  tptal  nuriiber  of  responses. 

i' 

TliisjjrodUiced  a  number  between  0  and  1  which  gave  an  estimate  of  the 
r^latedness  of  erch  word  in  each  pair/  Debse's  "relatcdness  coefficient*', 
(f  the  coefficient's  for  a-l)  pairs  are  placed  in  a  matrix^  then  it"  becomes 
apparent  that  patterns  are*€ormed  by  the  intei^rdlationslnps  of  wrds  in 
the  set.'  For  example,  in,Deese*s  study^  "insect'*^  "bug*^  '*f)y"  andr 
''butterf lyV^  had  relatively  high  reiatedness  coefficients  v/ith  each 
other.    Other  clusters  also  occ\:red^    Ui  this  way^  the  structure  of  the 


conceptual  domain  "Spring**  became  apparent  through  tlie^moui.t  of  Associative 
'meaning  lhared'by  pairs  of  words  within  It. 

The  word^association  technique  has  some  interesting  theoretical 
implications  "for  VesearcK  in  information-processing*    It  suggests  that 
the  meaning  of  a  w^rd  "or  picture  can  be  defined  in  terms  of  f^he  meaning 
it  has  in  common  with  other  words  or  pictures.    For  example^  if  the 
relatedness  coefficients  between  cat  and  other  aninicijl^  are  the  following: 
"dog"        "lion^*  .3  and  "porcupine"        then  the  meaning  of  "cat"  can  l^e 
■  said  to  have  ^O^jin  comnion  wi th ^the,  meani*sig  of  *'dog">  30^  in  conuncn  w4th 
"lion"  and  \0%  in  common  with  "porcupine"^.    The  remain  ing ,  20^  is  meaning 
'Unique  to  "cat".    Furthermore^  the  overlapping  of  concepts  that  this 
impl  ies*  means  that  ^tjie,  reduction  of  al  ternat  i  ves' by  givjng  information  is 
by  no  means  strai-ghtforward*    For  meaning  to  become  clarified^  it  is 

'    '  )) 

necessary  for  a  ^learner  to  be  given  information  that  allows  spec(.fic 
discriminations  to  be  made  between  concepts,  not  Just  a  crude  subdivision 
of  the  coHQepttfal  domain  into  halves.      ^  •     ♦  ^  ^ 

)t'*is  the-need  fo^;  Information  that  permits  discriminati-.n  that  lea-ds 
to  the  next  step  in  our  consideration  c^" information  process  ;:g.' 


\ 


Olson  (1970)  defined  information  as  ''any  pcrccptua]  or  IfnguisLfc  cue 
that  reduces  the  number  oi  alternatives  to  the  intended  referent".  The 
notion  of  uncertainty  reduction  is  stiH  present  in  this  definition;  and 
two  new  elements  have  been  added*    The  first  of  these  is  the  idea  of 
perceptual  or  verbal  cues*    The  second  is  the  idea  that  a  comniunicator 
intends  a  message  to  refer  to  soaiething  specific*    The  first  brings 
information  theory  into  the  medio  camp>  for  wc  ?ire>  by  profession^ 
purveyors  of  verbal  and  perc3ptu?il  cues-    The  second  relates  information 
theory  to  learning^  for  It  suggests  that  the  giving  of  information^  as 

perceptual  and  verbal  cues>  allows  the  consumer  of  that  Information  to 

\ 

narrow  down>  through  discrimination^  what  it  was  that  the  giver  of  the 
information  meant*    Taken  together^  these  two  nor(ons  lead  to  a  consider^ 
atlon  of  hov/  information  is  processed^  for  there  Is  an  implication  that 
different  verbal  and  perceptual  cues  will  be  effective  In  different  ways 
in  the  reduction  of  alternatives  to  referents* 

Word  association  has-been  used  to  sti^y  the  way  in  which  perceptual 
and  .Verbal  cues  reduce  the  number  of  alternatives  to  Intended  referents, 
Shavelson  (1972)  Instructed  subjects  in  Newtonian  mechanics  over  a  period 
of  several  days>  and  administered  worci-assoclatlon  tests  before^  and  at 
various  points  during  the  instruction*    When  the  matrices  of  relatedness 
coefficients^^ calculated  for  all  pairs  of  words  naming  concepts  to  do 
with  mechanics^  were  compared  to  a  matrix  of  coefficients  representing^ 
the  ^'Intended"  structure^  derived  by  digraph  analysis  (Harary>  Norman  and 
Cartwvlghtj  1965)>  It  was  found  that  instruction  caused  the  way  In  which 
learners  structured  the  donrain  to  become  Increasingly  similar  to  the 
Intended  structure-    At  the  outset>  the  amount  of  meaning  shared  by  ittre^ 
concepts^  and  the  probability  that  one  would  elicit  another^  were  mVnimal 


However,  instruction,  largely  through  verbal  cues,  reduced  this  uncertainty 
significantly.    Winn  (l380a,  in  press),  conducted  a  similar  study,  where 
verbal  and  perceptual  cues  were  provided.    Instruction  :n  food  chains 
consisted  of  text  plus  a  diagram  in  wliicii  the  relationships  c^mong  animals 
in  a  food  chaan  were  presented  in  terms  of  the  distances  between  then.  In 
the  sequence  "hawks  eat  snakes  edt  mice  eat  plants",  hawks  arc  "further 
frcm"  mice  than  they  are  from  snakes,  and  appeared  further  from  them  in  the 
diagram.    Again,  it  v/as  found  that  Instru^ction  brought  about  an  increase  in 
the  similarity  between  martices  derived  from  word  associations  cyid  a  matrix 
representing  the  intended  structure.'^ 

Tliese  two  studies  show  that  information,  presented  in  >/erba]  or 
perceptual  forms,  reduces  learner  uncertainty  about  what  the  content  to  be 
learned  intends  to  communicate.    They  also  suggest  that  the  key  to  infor- 
mation processing  lies  in  the  way  in  v/hich  learners  organize  concepts. 
Information  processing  involves  the  perception,  organizartion,  storage  and 
retrieval  of  concepts.    Of  these,  organization  is  the  key.  Conceptual 
organizat^ion  determines  how  we  perceive,  and  how  we  remember.     In  its  turn, 
conceptual  organization  is  determined  by  perception  and  memory.    What  vre 
know  influences  what  we  see;  v/hat  we  see  influences  what  we  know. 

Current  theory  proposes  that  concepts  are  organized  by  one  or  both 
of  two  cognitive  systems,  the  visual-spatial  and  the  verbal -sequential , 
(fleming,  1977;  Kosslyn  and  Pomerantz;  1977;  Anderson,  1978),    The  dual-code 
theory  of  processing  and  memory  (Paivio,  1971  >  197^*)  suggests  that,  although 
these  two  sVstems  are  interrelated,  information  received  as  verbal  cues 
tends  to  activate  the  verbal  system,  and  information  in  imaginal  form  is 
processed  by  the  visual  system.    The  organization  of  concepts  in  spatial 
images  or  in  word-like  strings  is  therefore  determined  largely  by  the  form  i 


which  information  is  perceived*    Other  factors,  such  as  learner  aptitudes 
and  the. use  to  which  learners  cxpecL  to  put  the  information  have  been 
discussed  elsewhere  (Salomon,  1979;  Winn>  ]^80b,  In  press). 

^  The  visual^spatial  information  procCjjfng  system  works  by  organizing 
concepts  in  meaningful  visual  images.    For  example^  Simon  (l972)  reports 
that  the  learning  of  noun  pai  red'^assoclates  Js  improved  if  the  learner  is 
instructed  to  create  ^  mental  image  incorporating  both  elements  of  the 
pair.     It  is  easier  to  recall  "cigar**  as  an  associate  to  "whale*'  if  the 
learner  creates  an  image  of  a  whale  smoking  a  cigar.     In  this  case,  the 
creation  of  an  imago  increases  the  probability  of  the  correct  associate 
being  given  to  the  stimulus  word  during  the  recall  trial.    It  contains 
more  information.    Likewise,  in  some  circumstances,  the  additional 
information  provided  by  ths  abundant  perceptual  cues  in  pictures  Increases 
the  probability  that  pictures  will  be  more  accurately  recalled  than  words, 
and  explains  how  paired  associate  tasks  are  made  easier  if  the  concepts 
are  represented  in  pictorial  form  (Paivio  VMd  Csapo,  1973?  Paivio  and 
Yarmey,  3966) . 

The  verba ] -sequent ia 1  system  organizes  concepts  in  linear  fashion. 
A  useful  metaphor  here  Is  "semantic  distance".     !n  the  foothchain  study 
(Winn,  l980a)  mentioned  above>  a  diagram  made  explicit  the  distances 
between  concepts  in  the  predator-prey  sequence       a  linear  process.  !t^ 
was  found  that  the  diagram  helped  high-yerbal  students  organize  the 
concepts  In  a  way  that  more  closely  resembled  the  intended  structure  than 
text  alone,    The  fact  that  this  difference  was  not  found  for  low-verbal 
students  supports  the  claim  that  learners  with  a  more  efficient  verbals- 
sequential  system  gain  more  Information  from  perceptual  cues  about 
sequences  of  concepts  than  do  learners  in  whom  this  system  is  less 


efficient.     In  another  study  (W5nn,  l980c,  in  press),  itv/as  found  that  a 
diagrammatic  treatmont  helped  high-vei'bal  learners  classify  insects  into 
superordinate  categories  (depending  on  the  type  of  metamorphosis  they 
undergo)  more  succes^^'ul  Jy  than  lo;vf  verbal  learners,  providing  further 
evidence  for  the  relatlonstiip  between  verbol-sequential  processing  and 
concept  organization.    The  probability  of  cortect  classi  flctition  was  in- 
creased fpr  learners  with  an  effective  sequential  processing  system  by 
providing  cues  about  the  semantic  distance  between  concept?. 

If  informatmn  proqessing  is  considered  to  be  the  way  in  which  concepts 
are  perceived,  organized,  stored  and  retrieved,  with  organization  largely 
determining  the  other* .three,  then  information  processing  must  be  studied 
within  the  context  of  the  vi sual -spati al  and  verbal-sequential  systems. 
The  studies  mentioned  above,  and  countless  others^  have  shown  that 
relationships  exist  between  the  form  in  which  Information  Is  presented 
(verbal  or  Imaglnal),  the  way  In  which  concepts  are  organized,  and  the 
probability  that  the  meaning  that  a  learner  derives  from  a  communication 
will  b%  the  same  as  the  Intended  meaning.    The  rest  of  this  paper  addresses 
the  implications  of  .this  for  the  design  of  Information-processing  research 
studies.    The  discussion  will  be  limited  to  research  In  visual  Information 
processing. 

Research  hypotheses  '   

The  first  question  that  needs  to  be  addressed  is:    what  Is  It  that 
research^ln  visual  information  processing  should  study?    From  the  previous 
discussion,  three  areas  emerge  for  research.    These  are:    structure  and 
organ izatlon^  processes  and  processing  systems,  and  perceptual  cues. 


Hypotheses  Lcsted  in  information-processing  research  doal  v/ith.the  inLer- 
reic^tibnships  among  these  three  areos* 

Information-processing  researchers  are  particularly  interested  in 
the  structure  and  organization  of  conceptual  domains*    Studies  wore 
described  above  in  which  the  interrelationships  among  whole  sets  of 
concepts  were  described  Jrj  terms  of  probabilities  or  reldledness  coefficients 
Information-processing  research  addresses  questions  about  the.  changes  in  > 
such  conceptual , organization  as  a  result  of  information  being  given,  rather 
than  recall  of  information,  trials  to  criterion,  and  so  on*  Tvesearchers 
are  interested  in  Nnding  the  most  efficient  ways  of  providing  information 
that  will  change  these  structures  so  that  intended  learning  takes  place* 
They  are  interested  in  finding  out  the  relationships  betv/een  inter-  and 
intra-subject  meaning*—  tha^i  is_,  t!ie  degree  to  which  patterns  of  concepts 
are  common  among  members  of  groups  of  subjects,  or  are  unique  to 
individuals* 

Research  in  information  processing  seeks  to  discover  more  about.^the 
systems  by  which^  concepts  qre  organized*    This  involves  the  study  of  * 
perceptual,  sensory  and  cognitive  systems  in  the  widest  possible  sense, 
ranging  from  the  study  of  perceptual  mechanisms,  such Jis  vision  and  heeiring, 
to  study  of  the  spatial  and  sequential  processing  systems,  even  to  peuro- 
logical  processing*    Most  familiar  is  research  that  seeks  to  discover  more 
about  how  the  verb^l-seqaeriti^l  arid  tii^visuTI^spatfTI  "processing  systems 
Work-    Typical  of  this  research  are  studies  in  mental  imagery*    The  research 
question  here  )S!    to  what  extent  is  visual  information  processed  in 
picture-like  images?    Studies  by  Kosslyn  (1973,  1975)  on  noticing  details  i^ 
pictures,  and, by  Shepard  (1978)  on  the  rotation  "of  letters,  all  suggest 


that  visual  information  is  processed  in  images,  vjhich  c^in  be  scanned  and 
manipulated  in  memory,  just  as  real  pictures  can  be,    Fleming  (1977)> 
Anderson  (1378)  and  Winn  (1380b>  In  press)  Inave  addres.sed  tinis  issue  In 
detail,    Researcin  has  also  fihown  that  when  learners  a^'c  required  to 

V 

process  visual  information  for  purposes  that  do  not. require  the  scanning 
of  images^  such  as  in  problem-sol vi ng  of  certain  types>  then  information 
is  processed  as  word-like  propositions.    Information-processing  research 
seeks  out  relationships  between  the  demands  of  the  learning  task  and  the 
system  that  processes  the  irformation.    It  also  deals  with  learner 
aptitude  and  processing  systems.    This  is  because  aptitude  tests  are 
often  the  best  way  of  discovering  the  degree  to  which  a  particular 
processing  system  Is  developed  in  a  learner. 

Fina1Jy>  information-processing  research  studies,  the  role  of  various 
visual  and  verbal  cues  in  helping  learners  to  organize^  concepts  (reduce 
uncertainty)^  and  in  activating  the  visual  and  verbal  processing  systems. 
Although  visual  cues  tend  to  be  processed  by  the  visual  system^  and  to  give 
more  Information  about  visual  concepts^  with  verbal  cues  serving  the  same 
purpose  for  the  c^^'^^pondlng  system  and  concepts^  It  Is  not  ahvcys  that 
straightforward,  yor  Instance^  tine  qiiestion  of  translating  Information 
from  verbal  to  visual  and  vice-versa  Is  an  important  one  for  researchers  to 
address^  particularly  since  educators  frequently  defy  the  logic  of 
"expecTrng  studenifs  to  perform  and  be  tested  in  the  same  medium  as  tine  one 
in  which  they  were  given  Information.    (The  possible  role  of  proposi t lonat 
processing  as  a  cognitive  i  nter'-l  I  ngua»  serving  to  translate^  from  imaginal 
to  verbal  forms  has  been  discussed  elsewhere.    See  Kosslyn  and  Pomerantz> 
1377 J  ^  '  ■ 

Research  hypotheses  for  Information-processing  studies  will  therefore 
make  reference  to  relationships  between  organIz;%tion  and  processes^ 


organization  and  visual  cues,  and  processes  and  visual  cues,    Examples  .  < 
might  be:    predicting  that  high-verbal  subjects  would  structure  a 
par;.icular  conceptual  domain  more  effectively  than  low-verbal  learners 
(structure-process) ;  that  concepts  learned  from  pictures  will  be  better 
organized  than  concepts  learned  from  text  (structure-cue);  and  that  high- 
verbytl  learners  would  stiucture  concepts  learned  from  a  diagram  more  " 
correctly  than  those  learned  from  a  picture,  the  reverse  being  true  for 
lowverbals  (process-cue) »      ^  * 

Dependent  variables 

Such  phrases  as  "structure  more  of fectively'^  and  "better  organized'* 
require  carefuKoperational  definition*    Ways  of  empirically  describing 
concept  organization  from  word  associatTons  wefe  described  above*  Other 

methods  also  exist,  such  as  the  construction  of  tree  diagrams  by  learners 

It 

(Waern,  1972)*    Whatever  the  method,  the  dependent  variable  will  appear 
as  a  pattern  of  numbers  which  indicate  the  interrelationships  ^imong  . 
^concepts*    However,  such  patterns  are  insufficient  In  themselves  for 
hypothesis  testing*    Research  almost  always  requires  the  comparison  of 
scores  across  treatments  or  across ''trials*    The  question  arises:    how  does 
one  compare  matrices  of  relatedness  coefficients  across  groups?  Before 
statistical  tests,  such  as  analysts  of  variance  or  multiple  regression, 
can  be  performed,  concept  patterns  have  to  be  expressed  in  simpler  form, 
A' way  of  doing  this  Is  to  compare  each  subject's  matrix  to  a  standard, 
"correct",  matrix.  In  order  to  determine  how  similar  they  are.  Research 
hypotheses  about' structure  then  become  statements  of  the  similarity  of 
subjects'  matrices  to  the  standafrd,  as  a  function  of  various  treatments. 


predictors  and  so  on,    OifferGnccs  betv;Geh  patterns  of  concepts  and  the 
"standard"  pattern  crn  be  estimated  by  calculating  euclidet'^n  distances 
between  the  matrices  derived  from  learners*  free  3ssoci;ilions  and  the 
standard  matrix  (Siia(i/elson,  1972;  League,  1977)*    Thiis  reduces  eachi 
subji.ct*s  matrix  to  a  single  score,  whicli  is  a  measure,  of  the  similarity 
of  organization  between  tlie  tv/o  niatrlces.    This  presupposes,  of  course, 
that  the  standara  can  be  e>;pressed  in  matrix  fornu    However,  if  semantic 
distSfices  between  single  concepts  can  be  estimated,  then  a  matrix  of 
thsse  can  be  created*    One  such  method-  for  doing  this  is  digrapli  analysts 
(Haiary,  Norman  and  Cartwright,  I966)* 

Another,  simpler,  way  of  measuring  organization  is  to  give  posttests 
requiring  subjects  to  classify  concepts  tliey  have  learned  into  categories 
If  the  classification  scheme  consists  of  several  dimensions,  and  multiple 
categories,  then  concepts  will  indeed  be  closer  to  sane  and  further  from 
others*    The  pattern  of  concepts  a  subject  has  lear^Ped  will  emerge  from 
the  way  in  which  they  are  classified*    Dependent  variables  will  therefore 
have. to  ilo  with  the  accuracy  of  classification,  based  on. as  many  or  as 
•few  categories  as  the  researcher  wishes*.  Research  hypotheses  v/llJ  be 
concerned  with  predicting  correct  classification  scores  as  a^functlon  of, 
various  visual  cues,  learner  aptitudes  and  so  on. 

Independent  variables  end _predictors 

,  The  question  now  Is:    what  Is  information-processing  research^ 
Interested  In  manipulating,  and  how?    The  answer  Is  easiest  to  find  for 
hypotheses  that  have  to  do  with  the  effects^  of  visual  cues  on  concept 
organization.    Obvlg^sly,  visual  cues  have  to  be  manipulated*  However, 

■       <i  ■ 


it  is  important  for  this  kind  of  research  that  such  manipulation  be  more 
finely  tuned  tlian  the  typical  picture-versus-word^  or  color  versus^black- 
and-whi te-picture  study*    Research  in  information  processing  must  be 
concerned  with  the  properties  of  various  pictorial  cues*    For  example* 
Spatial  arrangement  v/ithin  a  visual  is  an  importar^t  visual  cue*  However* 

•> 

little  t;nowledge  woulc^^  be  gained  about  information  processing  by  comparing 
two  treatments  with  and  witiiout  spatial  arrangement,     it  would  be  more 
useful*  for  example*  to  compare  two "cJi  ff erent  types  of  spatial  arrangement* 
one  of  which    stressed  sequence  of  concepts^  the  other  concept  patterns* 

Should  the  former  arrangement  prove  to  be  the  most  effective*  than  something 

,  ft 

could  be  concluded  about  how  the  information  was  processed*     If  the 
researcher  also  knew  something  about  the  structure  of  the  content  that  was 
communicated  to  the  learners^  then  conclusions  about  the  appropriateness 
of  sequential  arrangement  In  visuals  could  be^drawn* 

If *'  in  addition  to  their  scores  on  the  experimental  task*  the  researcher 
was  unable  to  distinguish  between  learners  on  the  Vasis  of  their  preferred^ 
or  most  efficient*  processing  system  (spatial  or  sequential)  ^  then  even 
more  information  about  spatial  arrangement  in  visuals  would  be  forthcoming* 
This  suggests  that  ATI  studies*  in  wjiich  spatial  and  verbal  ability  are 
used  as  predictors*  are  appropriate  for  the  studf  of  visual  Information 
processiJig*    The  various  aptitude  tests  ihat  are  conuDonly  available  are 
probably  the  best  way  researchers  have  of^. deterjni ni ng  whfcli  processing 
systems  are  likely  to  be  activated  in  different  learners*    Of  course,  the 
predictions  that  can  be  made  on  the  basis  of  aptitude  scores  will  often 
be  overriden  if  the  iontent  to  be  learned  is  better  processed  by  another 
syfej^m*  or  if  the  learner  has  certain  ^expectations  about  the  use  to  which 
the  In^t::Mtion  is  to  be  put* 


Information-processing  studies  have  a]so  manipulated  instructions 
given  to  subjects  with  consjiderable  success.    Thj^  best  examples  of  this 
are  studies  in  paired-associate  learning,  where  subjects  have  been 
instructed  to  form,  and  even  .to  draw,  associative  images,  to  embed  paired- 
associates,  into  sentiences,  to  use  various  other  mrtemonics,  or  simply  to 
memorize  (see,  for  example,  Paiv.io  and  Foth,  1370).    Instructions  such  as 
these  cause  information  to  be  processed  in  certain  ways,  controlled  by  the 

, experimenter,     in  a  similar  way,  instructions  could  also  encourage  subjects 
to  process  concepts  sequentially  or  spatially,  and  could  even  override  the 

.natural  tendency  of  subjects  to  process  certain  types  of  information  in 
specific  Ways.    Instructions  to  subjects  is  a  variable  that  has  received 

3 

insufficient  attention  by  researchers  in  information  processing. 
Data^analysts 

t^ata  from  information-processing  research  can  be  analyzed  in  the  usual 
ways.    Ho\vever,  a  v/ord  needs  -to  be  said  aboUt  the  analysis  of  concept 
structures.     Information  ^ibout  relationships  between  concepts  is  complex 
and  detailed.    A  way  of  distilling  it,  by  calculating  euclidean  distances 
between  matrices,  was  suggested  above.    However,  other  methods  exist  for  > 
'  making  concept  interrelationships, "^described  in  matrices,  more  amenable  to 
interpretation.    Th^se  are  factor  analysis  and  multidimensional  scaling. 
Both  of  these  techniques  reduce  complex  systems  of  vartables  to  a  limited 
number  of  factors  or  dimensions,  which  riJpreserit  the  underlying  s/tructure. 
Deese  (1965)  used  factor  analysis  to  help  him  interpret  the  associative 
meaning  of  the  coricejS^  to  do  with  "Spri^ng".    Ln  this  case,  factor  analysis. 
Identified  clusters  of  concepts  that  seemed  to  belong  together.    Wtnn  (1976) 
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used  simultaneous  factor  analysis  in  order  to  compare  the  underlying 

structure  of  associations  made  tQ  words  and  to  pictures*    Shavclson  {i972)  

used  multidimensional  scaling  in  order  to^help  him  interpret  his  data  on 
cognitive  structures  formad  for  Newtonian  mechanics*     In  each  case, 
analysis  simplified  complex  data,  and  revealed  underlying  structure* 

A  Word  should  also  be  said  about  predictors  In  ATi  studies*  Since 

scores  on  many  of  the  sub-tests  in  aptitude  batteries  are*often  correlated,     .  . 

■  ***  ' 

it  is  not  poSiJible  to  interpret  a  significant  interaction  in  terms  of,  say, 

the  spatial  or  the  verba]  system*    If  verbal  and  spatial  scores  are 

"I 

correlated,  then  high-verbals  will  also  tend  to  be  high-spatial*    It  is 
therefore  often  necessary  to  partial  out  variance  caused  by  aptitude  scores 
in  which  the  researcher  Ts  not  interested,  in*order  to  ''ptJrify^'  the  aptitude 
under  investigation*    It"  should  be  emphasized  that  this  should  be  done  when 

7        ■   ■  - ' 

an  aptifude  spore  is  to 'be  interpreted  as  indicating  something  about  an 

information-processing  system*    If  an  aptitude  is  defined  operationally  as 

the  score  a  learner  makes  on  a  certain  test,  then  partlalling  out  variance 

* 

in  this  way  is  rfot  necessary*  /  .  * 

* 

.   The  discussion  of  Implications  of  Informat  lon-process  tng  theory  for 
research  studies  has  been  limited  to  just  a  few  of  the  hypotheses,  variables 

m  *  .  ' 

and  analysis  procedures  that  are  (n  fact  of  interest*  'This  Is  inevitable,  ^ 
because  human  information  processing  is  a  vast  and  complex  topic*    However,  * 

' .    *    ■     i       '  •  .  -  - 

the  elements  of  research  design  that  were  mentioned  have  produced  useful 
information  about  how  people  produce  inforftiation,  within'^the  confines  of 
conceptual  organization*    They  arealso  likely  to  have  application  beyond- 


th 


is  area*    Undoubtedly,  researchers  will  develop  and  adapt  othef\techn iques 


to  their  needs*  It  may  even  be  rnor$  hindrance  than  he>p  to  try  to  disti*nguish 
between  information  processing  and  other,  ^^es  of  research*    They  are  all  . 
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related,  as  this  symposium  vvMl  no  doubt  demonstrate.  Hopefully,  however, 
these  few  pointers  will  help  other  researchers  unravel  the  complexities  of 
how  people  process  information* 


*  * 
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